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ABSTRACT 

This publication of the Commission on Undergraduate 
Education in the Biological Sciences contains the final report of 
activities of the Commission during the years 1963-1972. The 
Commission was established to narrov; the gap between current 
biological research and undergraduate biology teaching. In keeping 
with this objective, the report is divided into 19 Separate topics. 
These are listed as History and Objectives^ The Commission, Executive 
Office Staff, Budget, Undergraduate Major Curricula, Biology in a 
Liberal Education, Biology in the Two-Year College, Laboratory in 
Biology, Instructional Materials and ^5ethods, Evaluation and Testing, 
Biological Facilities, College Instructional Personnel, Preparation 
of Biology Teachers, Preprof essional Training for the Medical 
Sciences, Preprof essional Training for the Agricultural Sciences, 
Interdisciplinary Cooperation, Conferences, The Consultant Bureau, 
and Publications. The Commission set up a number of panel groups to 
study different aspects of undergraduate biology teaching and their 
major recommendations: are listed under separate titles. A list of 35 
publications, in addition to two working papers published by the 
Commission, is included. (PS) 
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Writing the finol report on o gront-supported project is on onus few enjoy and anothemo to everyone else. Yet, 
it does provide opportunity for reflection ond review of accomplishments and successes os well os of shortcomings ond foil- 
ures. CUEBS, in my view, hod its pluses and minuses, more of the former than the lotter. The depth of its concern wos 
motched, in lorge measure, by the ronge of its purview. The intent of this finol report is to reflect that depth and ronge 
by consolidoting into cne document the activities of the Commission on Undergraduate Education in the Biological Sciences 
over its 8 active (1963-71) and 1 "cleon up" (1971-72) yeor. The effectiveness of this depth ond range must perforce be 
judged by evoluotion of the teoching of undergraduote biology in the 1970s as compored to the early 1960s: I leove that 
judgment to those whose noses have not been so close to the CUEBS grindstone. 

The report is organized around the major foci of CUEBS activities, 05 follows: 
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HISTORY AND OBJECTIVES 



Overview 

The Commissicn on Undergraduate Education in the Bio- 
logical Sciences (CUEBS) was organized early in 1963 upon 
the recommendation of the Education Committee of the 
American Institute of Biological Sciences. It was one of eight 
college commissions established in the early 1960s to serve 
as planning and coordinating groups for the improvement 
of college and university education in the sciences and 
mathematics. All the commissions were supported by the 
National Science Foundation. Washinc;ton University (St. 
Louis) served as the first grant administrator (1963-65), 
George Washington University as the second (1965-69), and 
the American Institute of Biological Sciences as the final one 
(1969-72). In each instance, the relationships between CUEBS 
and the grant administrating institution were excellent. The 
original CUEBS office was located at Washington University 
and was relocated in Washington, D.C. in 1964. There the 
office was successively located in the Lisner Library of George 
Washington University (1964-65), 1750 Pennsylvania Ave., 
N.W. (1965-66), 1717 Massachusetts Ave., N.W. (1966-69), 
and terminally in the AIBS headquarters at 3900 Wisconsin 
Ave., N.W. (1969-71). 

CUEBS was charged with narrowing the gap between 
what is known in biology as its research frontiers and what 
is presented in the undergraduate classroom. It was recog- 
nized at the outset that this gap (expressed in temporal 
terms) may be as little as 2 or 3 years in the best institutions; 
in the poorest, it may be as much as 2 or 3 decades. CUEBS' 
activities were, for the most part, aimed at the largest group 
of institutions, those that fell between these two extremes. 
Personnel at these institutions generally welcomed the chance 
to communicate with others on educational problems of 
mutual concern, and it was largely to aid in this communi- 
cation that CUEBS came into existence. From the start, CUEBS 
attempted to assert positive leadership in making the teach- 
ing of biology truly representative of the science of biology. 

CUEBS' programs were designed to stimulate, encourage, 
and coordinate the efforts of colleges and universities to 
improve undergraduate education in the biological sciences. 
Emphasis was on the identification and development of im- 
proved courses and curricula, with consideration of the needs 
of varying student groups, including those planning gtaduate 
study in biology as well as those preparing for careers at the 
baccalaureate level. Attention was also given to the role of 
biology in a liberal education and the development of im- 
proved courses for nonmajors. Another large area of con- 
cern was the preparation and updating of biology teachers 
at the elementary, secondary, and college levels. 

CUEBS' guiding philosophy throughout its tenure was to 
help institutions help themselves by helping teaching bi- 
ologists to help themselves. It attempted to reflect the best 
thinking of the biological community and to direct this re- 
flection to the widest possible audience. 



Statement of Objectives and Procedure.? 

In large measure, the objectives anU operational pro- 
cedure of CUEBS were very well outlined by Earl D. Han- 
son, a founding member of the Commission and its Chairman 
from 1965-67 in an article entitled, "Teaching and research 
—the gap and its cure" which appeared in CUEBS News, 
April 1966. The majority of that article follows: 

A CUEBS' progrom without o CUEBS' problem is very like o scientist 
trying to do resebrch without hoving first formuloted o lestoble question. 
So let me slort by stoting whot it is that CUEBS is olming ot ond then 
speok of the octivities of this Commission os it tries to meet these oims. 

Perhops the briefest formulotion of our problem is to osk: How con 
we get teoching to reflect the conterrporory stote of biology os o science? 
This odmits thot there is o gop between the present reseorch frontiers of 
biology ond whot is oil too often tought in the college loborotory ond 
clossroom os representotive of biology, ond it cleorly ossumes thot this 
gop is undesiroblc. IdeoHy, we oil wont to see our college students goin* 
ing on oworeness of the focts ond ideos thot our oge is generoting. To 
hove it otherwise ill-equips them in the use of knowledge, ond it impedes 
their progress os generotors of knowledge. . . . 

The gcp between teoching ond research is ti.e problem the Commission 
oims to olleviote. Involved ore considerotions of course content, cur^ 
riculor design, ond institutionol ond student gools. Whot kind of progrom 
will hove the vitolity qnd force, the toct ond wisdom, the professionol 
competence ond orgonizotion to oid biology foculties in solving these 
problems? 

Let me orgonize the remoinder of my comments obout three topics. 
First, I wont to describe o woy of looking ot CUEBS' octivities ond how 
they interweove with the problems outlined obove. Indeed, o weoving 
metophor is perhops the eosiest woy to speok of o pottern of octivity— 
the designing cf o fobric compounded from educotionol need ond Com> 
mission octivity. Second, I wont to stond bock from the fobric we ore 
working on so thot the lorger elements in its design moy come cleorer. I 
wont to try to find the keys tA the design ond [ustify their being there. 
Third, there is the long-ronge future of the Commission. The Commission 
itself is something of o crosh progrom, ond os such will cventuolly hove 
to disoppeor. But, mony of the problems we foce now ore not unique 
to our time or:d to solve them now does not guorontee o fmol solution. 
For exomple, the gop between reseorch ond teoching will olwoys need 
ottention. Con the Commission leove o legocy thot hos the potentiol of 
o continuing resourceful ottock on the gop ond thus ossure o minimizotion 
ot leost of thot problem for future biologists? 

The Pattern of Commission Activity 

There ore many woys to clossify the mnre thon 2,000 di0erent institu- 
tions of higher leorning in the United Stotes. I will here use o scheme 
thot contoins four cotegories, or ronges of needs, insofor os CUEBS' pro> 
groms ore concerned. First, there ore the two-yeor colleges. These insti- 
tutions, OS you people know for better thon I, ore in o reol sense the 
unique educotionol innovotion of our times in higher educotion. This yeor, 
in Colifornio, or oil the students doing first yeor college work, 70% ore 
doing it in Junior Colleges. The figure is obout 50% for Florido ond 
between 40 ond 50% for New York. It seems to me two foctors give the 
two-yeor colleges o pecullor complexity. They ore, on the one hond, 
regionol in terms of their impoct'-they drow locolly for their students 
ond the needs of the students reflect locol vocotlonol ond educotionol 
needs. Thus, the colleges differ somewhot from one locole to onothcr. 
And, in odc^ition, they Serve ot leost five purposes: (o) occupotionol edu- 
cotion, including vocotionol ond technicol; (b) odult or continuing edu* 
cotion; {c) generol educotion; (d) guidonce ond counseling educotion; ond 
(e) educotion for tronsfer to o four-ycor college progrom. From this 



brief enumeration of figures end problems, it i$ cleor that facilities, foe- 
ulties, and curricula need extraordinarily diverse, but withal imaginative 
and energetic, atientt'on. 

Second, there is the large number af four-year institutions— about 1,200, 
mastly small institutions, which in most cases are honestly aware of severe 
deficiencies in their programs and in many cases are working hard to 
improve themselves. Far such readily understandable reasons as lack ot 
funds, inadequate administrative or trustee leadership, problems af re- 
gianol location, and so on, these institutions simply da not provide the 
quality af education that *s necdi-d today. They need facilities, faculty, 
money, ond ideas. 

Third, there is that group a- institutions, perhaps as many as 200, 
ranging from small to very large, which hove an as yet unrealized potential. 
Their slow progress forward is impeded not so much by financial, physical, 
or personnc' deficiencies, but more often, quite frankly, by political prob- 
lems. The botany and zoology departments can't get togetfier an o program. 
Biolog/ is taught in five different schools scattered across same square 
miles of campus. Some members of the department are standing pat- 
where they hove stood, unmoving, fcr too long. And so forth. What's 
missing at these places? There is no blanket answer for there are only 
local, unique answers to these locol, unique problems. Maybe an out- 
sidcr con diplomatically release energies of these schools; often he cannot. 
This group of institutions having some of the finest potential of ony, has, 
in some ways, the most difHcult job in finding solutions. 

Fourth, and finally, is o group of obout 50 colleges and universities 
that, by almost universol agreement, represent our best in higher education. 
Their currtculor reform motches rolher closely the state of the discipline 
it encompasses; course content is current and usually very well taught; 
facilities and faculties ore good. It is from these institutions thot CUEBS 
draws mare thon it gives. Here ore sources for ideot an new introductory 
courses, on new loborotory projects, an fresh curriculor structure and 
meaningful connections with related disciplines. 

In the foregoing categories I hove been speaking in generalities and I 
hope they hove been oppropriotely guarded. For we all realize that im- 
portont exceptions are present. There ore gifted and imaginative teachers 
active in otherwise weak institutions and the top institutions have their 
shore of weaknesses, too. CUEBS hos no indention of being tropped by 
the superficiol neatness of these four groupings and will remain alert to 
good ideas wherever they con be found. 

Next, how do the Activities of CUEBS mingle with these four categories 
of institutions to ochieve o pottern of octivity. The action arms of CUEBS 
are its Pcnels. There are ten of these now and we hove authorization for 
an eleventh which is to be devoted to the problems defined at this con- 
ference, i.e., those thot pertoin to biology in the two-year colleges. There 
is no time to detail the programs of each panel; let me refer to each one 
as representing at leost one threod— in some cas«, depending on their 
action programs, several threads— that weave in and out of the four 
institutional threads we hove just discussed. Panel activities and inslilutional 
needs represent the warp and woof af the fabric with which we ore 
concerned. 

1 will try to summarize ponel activities under general classes of activity 
and then go to my next major point, which is to see the largest elements 
in our design. Two ponels are concerned with personnel— at the ^allege 
instructional level and in terms of the college preparation of secondary 
school biology teachers. Two mare are looking at undergraduate pre- 
professionol training in medicine and the agricultural sciences, broadly 
speaking. One other is to be concerned with the special problems of the 
junior colleges, as I hove just mentioned. The remaining six ponels ore 
concerned with the curriculum— its relation to liberal education and to 
related scientific disciplines; the content of the biology majors' curriculum 
and testing and evaluating that curriculum; and finally, facilities and in- 
structional mater io Is. 

Nature of CUEBS' Activities 

The question as to whet emerges as the keys to understanding this 
pattern of activity can be best answered by coiling our program p'-ejcriphVe, 
cansu//offVe and cotalytic. 



"Prescriptive" is o fight word o^nong the Commissioners. In the first years 
of the Commission's existence we bent over backwards to ovoid being 
prescriptive. This stemmed from *he obvious fact that biology could be 
successfully taught in o voriety of ways and thot CUEBS wos in nowise 
ready to take on authoritative stond as to whot was the best way. We hove 
now come to the position that being prescriptive need not be so narrowly 
defined as referring to only ane way of doing things. It con also refer to a 
level of minimal standards, above which diversity con reign unfettered. 
We come to this view for the simple reason that it is impossible to teach 
cellulor physiology without certain pieces of apparatus in the loborotory 
or certain books and journals in the library. And, the some goes for ecology 
and equipment for field work and references for statistical sampling and 
identification. One con decide what nrinimum is necessary for adequate 
support in o variety of courses.* Such o statement, well documented, 
on be widely used by faculties to bring to the attention af their admin- 
istrations the specific things that need to be done to up grade certain pro- 
grams. And the reverse is also true, that administrations can goad lagging 
faculties into action. In this sense of minimal standards we are willing to 
be prescriptive, and in one other sense, too. We have found that the 
interface between biology and chemistry, physics, mathematics, and other 
sciences is notably devoid of good textual materials. We hove developed 
o list of topics— to toke the chemistry-biology interface as on example— 
also an editor, and prospective authors, to prepare a series of paperbocks 
to fill this need. Commercial publishers will develop the series in consul- 
tation with the editor and the authors. Here, then, prescription has token 
the form af deciding on an area that needs teoching materials and setting 
up the progrom that meets this need. 

Consulting covers a wide variety af topics. The essential purpose is to 
provide ca reful, individual attention ta the peculiar needs of a given 
department or to develop infarmotian needed by o specific panel. It is on 
obvious device far generating answers where only an informed individual 
con supply them. We have been able to supply consultants far development 
of facilities, curriculor change and renovation, and new course pragroms. 
And, of course, in addition ta the consulting dane by individuals represent- 
ing CUEBS, a kind of consulting con be dane by correspondence with the 
CUEBS' executive cflfice which supplies, an request, information on a great 
range of information pertinent ta biological educotion. 

Finally, there is the catalytic, or mare appropriately, if you will, tlie 
enzymo'ic dimension. CUEBS has o finite life span. We do not naw know 
when it will finolly expire, but thot it eventually will, is clear. The Com- 
mission is in mony ways on unwieldy way to carry out specific activities. 
As these specific activities becone identified and action token, we can re- 
duce our panel programs. But in many coses, it is cleor, certain activities 
should ga on even when CUEBS is gone. Also, if the biological com- 
munity cames to expect that CUEBS will take core af certain problems, 
then with the folding af our program, o source of experimenting and of 
generoting ideas is gone. We must da oil we can to leave the biological 
ccmmunify with a viable tradition of exploring far tmw ideas in teaching 
ord with a fund of people experienced in curriculor innovation. To this 
end we ore supporting two types of programs. Through conferences ad- 
dressing themselves to porticular problems, such as Biology in Liberal 
Educotion, we locate specific issues and the people ready to tackle them. 
We finonce these few individuals to organize their thoughts and ener- 
gies to the poiot of seeing a possible course of action and then urge 
them to apply far outside funds to implement their ideas. Second, we try 
to locate people who ore nationally known for innovative teaching and 
turn them loose on "pathfinder" projects. Our hope is that giving proven 
talent the chance to develop Ideas outside the restrictions of a given cur- 
riculum or other institutional confine, v/e might turn up really fresh ap- 
proaches to problems of special concern. . . . 



* Stondords for Staff and Facilities in Deportments of Biological Science. 
AIBS Subcommittee on Facilities and Standards. Bioscience 13 (6): 14-17, 1963 



The latter portion of Earl Hanson's article dealt with CUEBS' 
legacy, and specifically with a proposed resource, develop- 
ment, and training center. Since the development of that 
concept is part of the detailed history of the Commission, 



it and the other components of CUEBS' legacy will be dis- 
cussed in the context of the several major points of focus 
to which the Commission addressed itself and which were 
identified in the preceding article. 



THE COMMISSION 



The Commission was composed, each year, of 26 biologists 
from various colleges and universities across the country. 
Two Commissioners (the presidents of the American Institute 
of Biological Sciences and of the Federation of American 
Societies for Experimental Biology) served in an ex-officio ca- 
pacity as did the Director and Associate Director of CUEBS. 
Commissioners contributed and assessed ideas on college 
biology instruction and evaluated and assisted the activities of 
the various panels and committees. The Commission met twice 
a year (the Executive Committee four times per year) to 
review current programs and plan subsequent activities. 

The 24 elected Commissioners served staggered terms of 
3 years, one-third retiring initially at the end cf each calendar 
year, and later at the end of the academic year. The Com- 
mission elected new members from lists of nominees pre- 
sented by AIBS, the National Association of Biology Teachers, 
the Federation of American Societies for Experimental Biology, 
the American Association for the Advancement of Science, 
and other biological or scientific organiz.ations; individual 
biologists also submitted nominees. A Commissioner served 
as an individual, neither as a representative of the organi- 
zation nominating him nor of the one with which he was af- 
filiated. 

The following roster of Commissioners reflects the good 
fortune CUEBS had in obtaining the counsel and experience 
of the contemporary "Who's Who" in American biology. 
(Note: in so far as it was possible to ascertain, current ad- 
dresses are indicated; apologies are automatic for any errors.) 

Chairman: 

Thomas S. Hall (Washington University), 1963-65 
Earl D. Hanson (Wesleyan University), 1965-67 
Henry Koflfler (Purdue University), 1967-69 
Jerry J. Kollros (University of Iowa), 1969-71 

Vice Chairman: 

Martin W. Schein (West Virginia University), 1965 

Willis H. Johnson (Wabash College), 1966 

Henry Koflfler (Purdue University), 1966-67 

Donald S. Farner (University of Washington), 1967-69 

Arnold T. Towe (University of Washington), 1969-70 

James T. Robinson (B.S.C.S.), 1970-71 

Commissioners: 

(* = those who served at some time as a member cf Ex- 
ecutive Committee; ** = staff serving ex-oflficio on the 
Executive Committee during their tenure): Dana Abell,** 
State University of New York at Pittsburgh (ex-offlcio as 



CUEBS Associate Director, 1968-69); Peter AbramofiF, Mar- 
quette University (ex-oflficio as Chairman of the Panel on 
the Laboratory in Biology, 1967-70); Garland E. Allen, 
Washington University (1966-68); Ted F. Andrews,** Gov- 
ernors State University (ex-oflficio as CUEBS Associate Di- 
rector, 1965-66); David G. Barry,** Evergreen State Col- 
lege (ex-oflficio as CUEBS Associate Director 1966-67); 
Richard Beidleman, Colorado College (1967-71); C. Ritchie 
Bell, U.^iversity of North Carolina (1967-70); James M. 
Bennett, New York University-Washington Square College 
(1970-71); Howard A. Bern, University of California, Berk- 
eley (1967-68); Charles Botticelli, Newton College of the 
Sacred Heart (1970-71); Richard Bovbjerg, University of 
Iowa (1963-67); Winslow R. Briggs, Harvard University 
(1963-66); Martin D. Brown, Fullerton Junior College 
(1966-69); Peter F. Buri, New College (1964-67); James 
F. Case, University of California, Santa Barbara (1963- 
65); Frank M. Child, Trinity College (1963-66); LaMont C. 
Cole, Cornell University (1966-69); Thomas A. Cole,* Wa- 
bash College (1968-71); Lincoln Constance, University of 
California, Berkeley (1963-65); James F. Danielli, State 
University of New York at BufiFalo (1966-68); Vincent G. 
Dethier, Princeton University (1967-70); Richard A. Dodge,* 
Columbia Junior College (1969-71); James D. Ebert,* 
Carnegie Institute of Washington (1963-66); Paul R. Ehr- 
lich, Stanford University (1968-69); Donald S. Farner,* 
University of Washington (1966-69); Harold E. Finley, 
Howard University (1968-71); Sidney W. Fox, University of 
Miami (1968-71); Lafayette Frederick, Atlanta University 
(1970-71); Arthur W. Galston (1963-66); Benson E. Gins, 
burg. University of Connecticut (1963-65); Victor A. Greu- 
lach,** University of North Carolina (ex-oflficio as CUEBS 
Director, 1964-65); Arnold B. Grobman, Rutgers Univer- 
sity (1963-65); Clifford Grobstein,* University of Cali- 
fornia, San Diego (1963-66); George A. Gries,* Oklahoma 
State University (1969-71); Thomas H. Hall,* Washington 
University (1963-66); Earl D. Hanson,* Wesleyan University 
(1963-67); Garrett J. Hardin,* University of California, 
Santa Barbara (1968-69); Adolph Hecht, Washington State 
University (1966-69); James H. M. Henderson, Tuskegee 
Institute (1967-70); Charles E. Holt, Massachusetts Institute 
of Technology (1966^68); Johns W. Hopkins 111,* Wash- 
ington University (1967-71); Paul DeHart Hurd, Stanford 
University (1966-69); Willis H. Johnson,* Wabash College 
(1963-66); Donald Kennedy, Stanford University (1966- 
68); Henry KoflRer,* Purdue University (1966-69); Jerry J. 
Kollros,* University of Iowa (1967-71); Walter A. Konetzka, 
Indiana University (1963-65); Ray Koppelman,* West VIr- 



ginia University {1966-68); Edward J. Kormondy/* The 
Evergreen State College (ex-officio as CUEBS Director 
(1968-71); James W. Lash, University of Pennsylvania 
(1963-66); Ariel G. Loewy/ Haverford College (1966-68); 
Robert W. Long, University of South Florida n?70-71); 
Henry L. Lucas, Jr., North Carolina State University, 
Raleigh (1967-69); Leonard Machlis, University of Cali- 
fornia, Berkeley (1966-69); James H. Meyer, University of 
California, Davis (1966-68); Gairdner B. Moment,* Goucher 
College (1963-67); David L. Nanney, University of Illinois, 
Urbana (1966-68); Aubrey W. Naylor, Duke University 
(1936-66); Clarence H. Nelson, Michigan State University 
(ex-officio as Chairman, Panel on Evaluation and Testing, 
1965 67); Van R. Potter, University of Wisconsin (1968-69); 
David M. Prescott, University of Colorado (1967-69); Hope 
Ritter, Jr., University of Georgia (1969-71); James T. 
Robinson,* Biological Sciences Curriculum Study (1968-71); 



Thomas B. Roos, Dartmouth College (ex-officio as Chair- 
man, Panel on Preprofessional Training for the Medical 
Sciences, 1965-67); Anthony San Pietro,"^ Indiana Univer- 
sity (1969-71); Martin W. Schein,** West Virginia Uni- 
versity (1963-65 and ex-officio as CUEBS Director, 1965-68); 
Helen Stafford, Reed College (1968-71); G. Ledyard Steb- 
bins. University of California, Davis (1963-65); William K. 
Stephenson, Earlham College (1963-66); V/illiam L. Straus, 
Jr., Johns Hopkins University (1963-65); Alfred S. Sussman,* 
University of Michigan (1966-69); Carl P. Swanson,* Uni- 
versity of Massachusetts (1963-65); Charles S. Thornton, 
Michigan State University (1967-69); Arnold T. Towe,* 
University of Washington (1967-69); E. Peter Voipe, Tulane 
University (1969-71); George Wald, Harvard University 
(1966-68); Vol Woodward, University of Minnesota (1969- 
71); Roy A. Young, Oregon State University (1963-67); 
and Edgar Zwilling, Brandeis University (1968-71). 



EXECUTIVE OFFICE STAFF 



The Executive Office staff consisted of a director, an asso- 
ciate director (from 1965-69), and several staff biologists. 
The professional staff biologists were appointed for one-year 
terms, usually taking leave from their home institutions to 
work in the CUEBS' office. 

The Executive Office coordinated CUEBS' activities which 
largely, and especially cf first, stemmed from ideas of the 
Commissioners and various panels and committees. Staff biol- 
ogists served on panels, helping to plan their activities, 
gathering materials for their meetings, and assisting in the 
preparation of their reports. Staff biologists also maintained 
liaison among the panels, the Commission, and the academic 
community to whom they increasingly represented CUEBS. 
In the latter years of the Commission, staff biologists played 
an increasing role of leadership in generating and executing 
CUEBS' activities. 

Directors: 

Thomas S. Hall (Washington University), 1963-64 
Victor A. Greulach (University of North Carolina), 1964-65 
Martin W. Schein (West Virginia University), 1965-68 
Edward J. Kormondy (The Evergreen State College), 
1968-72 

Associate Directors: 

Ted F. Andrews (Governors State University), 1965-66 
David G. Barry (The Evergreen State College), 1966-68 
Dana L. Abell (State University of New York at Pittsburgh), 
1968-69 

Staff Biologists: 
Dana L. Aboil, Slate University of New York at Platts- 
burgh (1967 and 1969-71); E. G. Stanley Baker, Drew 
University (1967-68); Jeffrey J. W. Baker, Wesleyan Uni- 
versity (1966-68); Jay Barton II, West Virginia University 
(1965-66); David Carroll, Honolulu, Hawaii (1965-67); 
Donald D. Cox, State College of Mew York at Oswego 



(1970-71); Joan G. Creager, Northern Virginia Community 
College (1969-71); Lory V. Davis, Chehalis, Washington 
(1970-71); Donald S. Dean, Baldwin-Wallace College 
(1969-70); Ira W. Deep, Ohio State University (1966-67); 
N. Jean Enochs, Michigan State University (1966-67); 
Franklin F. Flint, Randolph-Macon Woman's College (1968- 
69); Willis H. Hertig, West Virginia University (1968-69); 
Leroy G. Kavaljian, Sacramento State College (1968- 
69); Edward C. Keller, West Virginia University (1965-66); 
Darrel L. Murray, University of Illinois at Chicago Circle 
(1969-70); Thomas G. Overmire, Michigan Academy of 
Arts, Letters & Science (1966-69); John W. Thornton, Okla- 
homa State University (1970-71); John D. Withers, Associate 
Director for Education, AIBS (1969-70); and Donald Wise, 
College of Wooster (1967-68). 

BUDGET 

The various projects, programs, and activities of CUEBS 
could not have been conducted without considerable financial 
support, namely, some $2.5 million in direct costs, awarded as 
follows: 



Grant Nvmhcr 






Direct 


Indirect 


and Agent 


Dates 


Total 


Costs 


Costs 


GE1872-Washington July 1, 1963- 








University 


June 30, 1965 


194,690 


170,260 


24,340 


GYl-George Wash. 


July 1, 1965- 






University 


Juno 30, 1967 


550,000 


478,352 


71,648 


Amendment 1 


July 1, 1965- 










Juno 30, 1967 


314,740 


313,206 


1,534 


Amendment 2 


July 1, 1965- 








June 30, 1968 


505,700 


483,000 


22,700 


Amendment 3 


July 1, 1965- 










June 30, 1969 


404,180 


379,933 


24,247 


GY6787.A.I.B.S. 


July 1, 1969- 








June 30, 1970 


560,914 


447,440 


113,474 


Amendment 1 


July 1, 1969- 










Juno 30, 1972 


320,000 


251,699 


68,301 




TOTALS: 


$2,850,224 


$2,523,890 


$326,334 



UNDERGRADUATE MAJOR CURRICULA 



Panel members (address at time of appointment); Clifford 
Grobstein (Chairman), University of California, San Diego; 
Winslow R. Briggs, Stanford University; Johns W. Hopkins III, 
Harvard University; Henry KoflFler, Purdue University; Walter 
A. Konetzka, Indiana University; Ariel G. Loewy, Haverford 
College; Robert H. MacArthur, University of Pennsylvania; 
John P. Trinkhaus, Yale University; Paul B. Weisz, Brown Uni- 
versity (and, ex officio, the chairman of other CUEBS' panels). 

After considerable deliberation, the Panel developed the 
following objectives: 

1) To compile and collate curricular content of sample 
institutions of excellent quality where careful thought has been 
given to the problem of biology curricula. 

2) To extract from these sample curricula a preliminary 
check list of items generally judged to be central in under* 
standing biology. 

3) To test and modify this preliminary list to insure its 
general acceptability and validity by offering it for expert 
comment to individuals, institutions, and relevant societies. 

4) To publicize the resultant check list among those insti- 
tutions anxious to have a guide to their own curricular 
evaluation. 

Content of Core Curricula 

To acquit these objectives, the Panel initiated a study of 
the core programs at Dartmouth College, North Carolina 
State University at Raleigh, Purdue University, and Stanford 
University. The final report of the Panel appeared as Publi- 
cation 18, The Con/en/ of Core Curricula i.t Biology from 
which the following recommendations are cited: 

The Panel and the Commission approach the problem of recommen- 
dations with some misgivings. The resistance of college and university 
teachers to external dictation of course content is well known and, for 
the most part, iustified. Further the present mood is experimental and 
hardly warrants pressure toward a conformity which may or may not be 
eventually desirable. Nonetheless, we cannot resist setting down views we 
hold at the conclusion of this study for whatever merit and interest they 
may have. 

First and foremost, we recommend early examinotion of curricula which 
have not recently been analyzed. The four institutions in our sample 
have been bellwethers, but the process of curricular evaluation is spread- 
ing widely and changes are occurring rapidly. An institution which does 
not engage in self-analysis is neither fulfilling its scholarly respo.isibility 
nor keeping faith with it$ students. 

Second, we recommend that the technique of in-depth analysis be used 
wherever possible in curriculum examination and redesign. What is im- 
portant is not the packoge, but its content. Because on institution does 
or does not have a given course docs not mean it is or is nc communi- 
cating a particular concept or body of fact. The essential question is 
whether the student, at the end of his set of courses, is well educated. 

Third, w<» recommend that curriculum analysis and redesign proceed on 
the assumption that cfFertivc teaching requires the expression of the 
individuality of the teacher and his department. Careful curricular design 
encouraged teacher individuality while insuring that students are well 
prepared for further professional advancement. 

Fourth, we recommend that careful attention be given to relating 
biology cour'ies to the background of the student in mathcnotics, physics, 
ond chemistry. In this connection, we recommend that training in biology 



beyond the introductory course not begin until the student is grounded 
in mathematics, at least through the level now generally taught as 
calculus, and has had at least one year of college chemistry. We further 
belie. e that students concentrotmg m biology should have the equivalent 
of at least one year of physics and some background in physical and 
Organic chemistry. 

Fifth, we recommend that the common or core preparation for biol- 
ogists in any speciality be extended Over a minimum of two years. We 
believe it desiroble that this common set of courses be token in o fixed 
sequence, so as to oilow instructors in successive courses to build logicolly 
on what precedes. 

Sixth, We recommend that the content of the curriculum be carefully 
balanced so as to cover what are now recognized to be fundamental 
biological concepts. These include, at all levels of biological complexity 
structure'function relationships; growth and development; the nature of 
hereditary transmission; the molecular basis of energetics; synthesis and 
metabolic control; the relationship of organisms to one another and to 
their environment; and the behovior of populations in space and time, 
especially in reference to evolution. The relative emphasis placed upon 
these areas will undoubtedly vary from institution to institution; some 
may even decide to omit certain of them. Our purpose is to urge that 
students be made sufficiently aware of the full scope of biology so that 
they may appreciate the potentials, as well as the limits, of the training 
they are receiving. 

Upon completion of its report, the Panel was discharged 
and activity shifted to the Executive Office and Commission. 
In April 1968, a committee was convened to consider appro- 
priate follow-up to the core report. After reviewing several 
alternatives, the group recommended that CUEBS undertake 
c; study leading toward a new publication which would con- 
sist of an expository statement on the concept and philosophy 
of the core curricula, a new and considerably less detailed 
master list of items than in the original study, and a collection 
of annotated syllabi from each of the courses in the core pro- 
grams. Committee members were David L. Nanney (Chair- 
man), University of Illinois; Donald F. Kennedy, Stanford 
University; and Thomas B. Roos, Dartmouth College. Martin 
W. Schein, Director, CUEBS, worked with the panel. 

The Context of Biological Education 

Upon further and extensive deliberation, the Commission 
in the fall of 1970 directed that the staff should instead: 
". . . identify a representative series of institutions and take 
a careful look at their programs with respect to several 
aspects to produce a document reflecting the various alter- 
nate good programs at the undergraduate level." With this 
charge. Staff Biologists Donald Cox and Lory Davis initiated 
a study which culminated in CUEBS Publication 34, The Con- 
text of Biological Education: The Case for Change, 

At the outset of the study, it soon became evident that 
selecting institutions on the basis of their having "highly 
successful and/or innovative" programs in undergraduate 
biology left the question of trying to decide what it was that 
made them "good," but more importantly, the charge lacked 
a context and overview into which observations might be 
fitted. The staff then approached the study in the context of 
the following question: "Given the current state of our society, 
of our institutions of higher education, and of the science of 



biobgy, whot should be the goois of biologicol educotion in 
the yeors oheod." 

A toiol of 20 institutions were visited ond in-depth onolyses 
were prepored vio on extensive informotionol questionnoire. 
The institutions ronged from those ronked os "musts" by 240 
biologists whose opinions were solicited to new institutions, 
some yet in the "drowing boord" stoge, to two-yeor colleges 
developing orticulotion procedures with "senior" colleges, ond 
to those developing or executing experimentol/innovotive 
approoches. 

The mojor conclusions of this study ore os follows: 

1) Without adequate planning, it is impassible far any Organizatian 
ta functian effectively. To this end, every biology department should 
engoge all its members in a continuing dialogue aimed at determining 
what its goals are, the resources it has available, and the manner in 
which these resources can best be used to reach these goals. 

2) In most biology departments, decisions on curriculum matters are 
made primarily on the basis of personal opinion. All too often they 
contain a number of highly dubious assumptions about the needs of 
students or the nature of the learning process. To help correct this 
situotian, institutional research programs ore needed to ensure that 

(a) more useful information can be obtained about in-coming students, 
and (b) planned or existing instructional programs con be evaluated 
more objectively. 

3) Inflexibility imposed by college calendars and lengthy Iaclc>step 
curricula ore major problems in current biological education. The educa* 
tionol function would be more effectively served if these were modified ta: 
(o) relate college calendar time units to the needs af learning programs; 

(b) facilitate mobility and the tailoring of individual programs; (c) occom* 



modote students who need to "stop-out" far periods of work or for other 
reasons, and members of the working force who wish formal educational 
experiences. 

4) Associated with the need for loosening the structural rigidity of 
biological education is the equally pressing need for the reconsideration 
of teaching methodology. The traditional lecture*laboratary format should 
be reassessed and alternative forms of instruction developed in order 
that students moy become more active participants in the learning process 
rather than passive recipients of o predetermined and prescribed body 
of information. Students should hove more experience with the processes 
by which biological information is generated, even if this means less 
"coverage'' of biological information. 

5) Current degree programs in biology unnecessarily isolate students 
from contact with the real world. Learning programs ore needed which 
allow students to stop out at various points to engage in some form of 
actual employment or service experience outside the confines of the 
academic community. 

6) The primary criterion for advancement in rank or for salary incre- 
ments in many biology departments has traditionally been research pro- 
ductivity. This has often resulted in o casual attitude among staff members 
toward teaching responsibilities. To counter this there is a great need for 
the development of means for the objective evaluation af teaching and 
for o reordering of priorities so that good teaching is reworded on a 
par with research productivity. 

Miscellaneous 

"Towords o New College Biology" ond "Roots of Chonge" 
were the titles of two book projects undertoken by stoft 
biologist Dono Abell from 1969-71 who wos permitted to 
reside on the Eorlhom College compus to focilitotc develop- 
ment of the monuscripts. Neither project wos completed. 



BIOLOGY IN A LIBERAL EDUCATION 



Ponel Members (oddress ot time of oppointment): Peter F. 
Buri (Choirmon), Son Fronclsco Stote College; Gorlond E. 
Allen, Horvord University; Horriet B. Creighton, Wellesley 
College; Eorl D. Honson, Wesleyon University; Chorles 
Heimsch, Miomi University; Goirdner B. Moment, Goucher 
College; Corl P. Swanson, Johns Hopkins University. 

The ponel, eorly on, determined its objectives os follows: 

1) Study the feosibility of designing ond subsequently 
trying out o generol biology course which emphosizes how 
biologicol informotion Is obtoined ond conclusions verified. 

2) Develop ideos for on in'regroted bosic science course 
incorporoting biology, physics, ond chemistry in o two-yeor 
progrom. 

3) Undertoke o pilot study in the philosophy of science os 
to the nature ond structure of biology (to help discover woys 
of more effectively presenting biology to liberol orts students). 

Among the Ponel's mojor recommendotions wos one of 
support of the loborotory os integrol ond indispensable for 
nonmojor students; it olso recommended upper division 
courses without hierorchy of prerequisites for such students. 
The Ponel olso deboted the question of whether there should 
be o single course for mojors ond nonmojor s combined or 
whether there should be seporote courses for eoch. The con- 



sensus (not unonimous) wos thot there should be o single 
course for mojors ond nonmojors— not seporote courses. 

However, there were three specific reosons given for this 
rccommendotion. 

1) When o seporote course for nonmojors exists side-by- 
side with o course for mojors, the former often becomes o 
wotered-down version of the latter. 

2) Should o student in the nonmojors course become in* 
terested ond wish to become o biology mojor he must then 
take the introductory course for mojors his sophomore yeor. 

3) Mony smoll colleges simply do not hove the stoff or 
facilities to offer two different introductory courses. 

Hoving decided on one course for majors ond nonmojors, 
the Ponel then sponsored o colloquium ot Stonford University 
in August 1965. To this colloquium were invited approxi* 
mately two dozon biologists who hod shown consideroble 
interest in the areo of introductory biology. It wos hope*'^ 
thot their interoction with eoch other would produce outlines 
of highly imoginotive ond innovotive introductory biology 
courses. 

Biology in a Liberal Education 

Approximotely 20 popers deoling with philosophy, con- 
tent, etc., of their proposed courses were submitted by the 



Stanford Colloquium participants. CUEBS Publication No. 15, 
Biohgy tn a Liberal Educailon, was the result. The following 
excerpts are from that publication: 

The diversity of ideos and convictions expressed by the Stanford 
Colloquium porticiponts might leod to the conclusion thot virtually any 
kind of biology course could be justified far a liberal education. How* 
ever, if this report seems ta emphasize disagreement more than agree- 
ment, it is perhaps because I leaned over backwotds in order ta insure 
thot minority viewpoints were not ignored. In truth, there were discern- 
ibic cansenses an mony mojor points concerning what a biology course 
in a liberal education should and should not be. For exomple, the inquiry 
approach to science, stressing the "process" of science (i.e., the under- 
lying logic of the scientific enterprise) received strong support, and Ihe 
need was expressed far more of this in our lectures, laboratories, and 
course materials. . . . 

What, then, did the Stanford Colloquium accomplish? By itself, possibly 
> little. Viewed in brood perspective, however, its accomplishments are 

significant. Forced lo explore many avenues of attack an Ihe problem af 
biology ir a liberal education, a few participants felt that Ihe Colloquium 
had cleo^'y identified those which were dead>ends. These persons qIso 
felt that existing avenues which showed promise hod been marked, end 
new ones opened. The Colloquium also may hove led the way to o fresh 
consideration of still unanswered questions. Is BSCS a college level 
approach in the high school and, if so, is this appropriate? Do college 
and high school student; learn best in the some way? Presumably there 
is agreement an biology having a theoretical unity. Why, then, don't we 
have agreement an how to teach it? Is it because theoretical unity as a 
discipline has little ta do with learning? Perhaps the main difference is 
merely the teacher''^ personalily< If so, should we perhaps discuss the 
pertinent feotures hCfo and not ihcoreiicol unity? 

What about familiority with modes of inquiry? Con we find a way to 
import this outside of the loboroiory? How do students learn best? Should 
we nat determine this first, and then adopt our materials accordingly? 
These and other such questions must be answered if any meaningful 
attock on the problem of biology in a liberal education is to be mode; 
at Stanford the groundwork for answering at least some of these questions 
wos begun. 

Explanation in the Biological Sciences 

With the completion of this publication, the panel was 
discharged and further activity was generated by the Execu- 
tive Office and Commission. First, a Committee on the Struc- 
ture of Biology to examine the implications of that structure 
on the teaching of biology was formed. It was comprised of 
Garland Allen (Washington University), Dudley Shapere 
(University of Chicago), and Everett Mendelsohn (Harvard 
University). The Panel conducted a symposium, "Explanation 
in Biological Sciences: Scientific, Philosophical, and Historical 
Aspects," June 7-11, 1968, at Asilomar, Cailfornia. The con- 
ference presentations appeared, in complete form. In the 
Journal of the History of Biology, Vol. II, No. 1 (Spring 1969). 
The conference Was organized around three major topics: 

1) Uniqueness and change in biological explanation 
Explanation and theory in biology: some philosophical 

problems 

What biological explanation looks like today 
Revolution and evolution in biology 

2) Some questions about specific alleged factors of unique- 
ness in biological explanation 

Teleology and Teleonomy 

Historicity, uniqueness of events, and predictability 
Organizational levels and adaptive explanation 

3) Organism, environment and Intelligence as a system 

ERLC 



An attempt to "translate" the proceedings from the level 
of the philosopher to the biology teacher was undertaken by 
Staff Biologist L. Kavaljian working with Dudley Shapere. 
This project was never completed. 

Biology for the Nonmajor 

Next, on November 10, 1966, a letter went out to over 100 
persons from tiie research, administrative, and instructional 
levels of biology, as well as scientists from related fields, 
asking their opinions concerning the content and philosophy 
of an ideal biology course to be taught to college juniors or 
seniors already majoring in the humanities or social sciences. 
An upper-level course was specified in order to free the 
writers from feeling they had to include material traditionally 
considered "necessary" for any potential majors to have in 
an introductory course intended to prepare them for further 
work. The letter also asked specific questions concerning 
problems to which it was hoped the persons receiving the 
letter would direct their attention, i.e.. Should there or should 
there not be a laboratory?. Should the course avoid being 
molecular or should it include molecular biology?, etc. The 
same 60 replies were summarized in CUEBS Publication No: 
19, Biology for the Non-Major. 

There were several outstanding trends in the recommenda- 
tions concerning the content of the proposed course. Foremost 
among these was a strong concern for human biology— that 
portion which deals with matters of interest to man (e.g., 
population control, pollution, etc.). It was felt, however, that 
this material should be introduced in such a way that the 
student does not get the impression that biology exists simply 
to solve man's problems. 

Considerable attention was given the concept of an "in- 
depth" approach to biology. It was felt that it is no longer 
possible to cover all of modern biology in a one-year course, 
be it for majors or nonmajors. (As one participant put it, 
"to strive for coverage is to strive for the impossible.") There- 
fore, it was recommended that certain segments of biological 
subject matter be selected and covered in greater detctil. It 
was felt, in general, that choice of the segir«ents shoi^'d be 
left up to the instructor's particular interest^ and competencies. 
Two persons suggested that the BSCS i'Jea of a laboratory 
block might be adapted to a college-lev^al course of this type. 

Tremendous interest was shown by the vast n'ajority in 
integrating the biology course content with its ph/losophical 
and historical implications. In line with this thinking, the 
relation of biology to other disciplines wu:> another point 
discussed by the respondees. It was felt that the course should 
be designed to provide nonmajors with a broader base from 
which they might interpret their own special areas of interest. 

One point on which there appeared to be virtually unani- 
mous agreement, both at the Stanford Colloquium and among 
the letter writers, perhaps was expressed best by the following 
quote: 

No specific facts of biology or any science ore obsolulely requisite. 
What is most important for the education af students in science is the 
nature of scientific statements and the way in which this information is 
gained. Of course the study of hoW information is obtoined cannot be 



tought ?n vocuo. Informotion, the content qf science, must be tought in 
o rigorous woy. But the orgonizotlon of the course should reflect the 
more importont gool: the introduction of students to whot scientists do 
by the practice of science itself. 

Bar Harbor Conference 

As o finol formol project oimed toword the nonmojor, 
CUEB5 sponsored a Conference on Biology for the Non- 
Mojor ot the Jockson Loborotory, Bar Horbor, Moine, Sep- 
tember 8-9, 1967. Portlciponts were persons who either hod 
tought, were currently teoching, or were plonning to teoch 
an upper-level biology course for the nonmojor. 

Outlines of upper-level courses for nonmojors were pre- 
sented for discussion. The courses vorled widely in both 
content ond philosophy and demonstrated participonts' 
willingness to go for beyond the bounds of the traditionol 
introductory biology course in order to include moteriol 
more relevont to the nonscience mojor. 

Since some of the porticiponts were omong those whose 
ideos were compiled in Biology for fhe Non-Mo/or (CUEBS 
Publication No. 19), it wos perhops noturol thot mony of the 
conference discussions lent strong support to the ideas ond 
philosophy reflected in this publication. For exomple, once 
agoin o strong emphosis on humon opplications of biology 
wos evident in mony of the course outlines. Most porticiponts 
felt it extremely important thot students understond mon's 
relotionship to his living ond nonliving environment ond the 
pertinence of this relotionship to sociol ond socio-economic 
problems. 

Some interesting new points were roised, however. It was 
noted thot mony problems inherent in estoblishing innovotive 
courses lie in the ''politicol structure" of o biology deport- 
ment. Seemingly, a deportment's younger members feel o 
need to "flex their muscles" concerning their biologicol 
"knowledge," ond they insist on rigorous, discipline-oriented 
courses. However, on experienced professor usuolly is more 
tobront of his student's ignoronce and less inclined to try to 
impress students with his cognizonce of the field. 

Mony porticiponts felt thot a loborotory wos not essential 
in o course for the nonmojor ond suggested discussion periods 
OS on effective substitute. Others disagreed, but stressed thot 
loborotories offered the nonscience mojor should be "open- 
ended . . , , allowing him to see the meons by which scientific 
doto is gothered, onolyzed ond reported." 

Concerning evoluotion, it wos pointed out thot biology 
professors who profess to emphosize the noture of scientific 



investigotion in their courses, rother thon the rote memorizo- 
tion of focts, must ovoid testing students solely for foctuol 
recoil. Exominotions ond tests must reflect the moin philosophy 
of the course, since students tend to oim their study techniques 
accordingly. 

The Bor Horbor Conference porticiponts showed o re- 
morkoble willingness to consider student interests when 
structuring their courses. It was felt thot this could be done 
without necessarily perverting the discipline. The need for 
more adequote student feedbock and better foculty-student 
communicotion was olso discussed. Severol woys of obtoining 
feedbock were suggested: e.g., weekly meetings with lob 
instructors (usuolly graduote ossistonts who ore neorer the 
students' oge group); discussions in odult educotion courses 
(where students ore older and tend to be less reluctont 
to criticize); ond feedbock from porticulorly bright students 
who make no bones of hoting science ond who speok fronkly 
—ond often volidly— of .the irrelevance to them of many 
science courses offered nonmajors. 

Consideroble discussion concerning the noture and pur- 
pose of o liberol orts educotion led to some questioning of 
the desirobility of requiring certoin liberol arts courses for 
oil students. Some porticiponts noted thot hoving no required 
courses would eliminote the problem oi deoling with coptive 
students in our dosses. It was olso suggested thot the early 
University of Chicogo system (in which oil courses were 
required) might be odvisoble, since a student would enter 
such on institution only if he ogreed essentiolly with its 
progrom. 

One porticipont hod done on infomcl survey in American 
Men of Science ond discovered thot (1) of the biologists 
listed, mony hod not been biology mojors in college, ond (2) 
mony Nobel Prize recipients were not troined ot the under- 
groduote level in the field in which they were owarded the 
prize, indued, two or three of the Bar Horbor conference 
porticiponts now offering highly imoginotivc courses received 
their bochelors' ond even mosters' degrees in other fields. 
Mony felt this tended to refute the rigid, discipline-oriented 
troining we now consider necessory to the biology mojor's 
education. In other words, the porticiponts seemed to feel thot 
the closer we come to the true philosophy of o liberol arts 
educotion (i.e., brood troining in reloted^ond even seem- 
ingly unreloted— oreos), the closer we will be to producing 
well-rounded citizens on the one hond ond excellent scientists 
on the other. 



BIOLOGY IN THE TWO-YEAR COLLEGE 



Ponel Members (oddress ot time of appointment): Dovid G. 
Borry (initiol Choirmon), State University of New York ot 
Albony; Mortin D. Brown (second choirmon), Fullerton Junior 
College; Alfred Choet, University of West Florido; Jomes M. 
Ford, Skogit Volley College; Alvin R. Grove, Pennsylvonia 
Stote University; Mory Ann McLonathon, Foothills College; 



J. Clyde Driggers, Abrohom Boldwin Agriculturol College. 

The chorge to \Ye ponel wos to give speciol ottention, with 
reference to the two-year college, to: biology curriculo; 
quolity of instruction; lioison with four-yeor institutions; prep- 
orotion of instructionol personnel ond biologicol focilities. 
Three curricular progroms of speciol concern were identified 
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OS: (1) odult ond continuing educotion; (2) technicol educo- 
tion; ond (3) gencrol educotion of vocotionolly oriented 
students. 

Biology in the Two-Year College 

The ponel's report oppeored os CUEBS Publicotion 26, 
Biology in the Two-Yeor College, The recommendations of 
thot report follow: 

1) Biology mojors should complete oil necessory lower division courses 
Ml chemistr/f physics, ond mothcmotics before tronsferring; hence« two* 
year college biology deportment; should limit their course offerings 
beyond introductory biology. 

2) Since orticulotion problems ore locol, they must bf» solved ot the 
locol level. Ccmmumcotions between biologists of two* ond four^yeor 
colleges should be in terms of content elements r>ither thon course titles 
or generol course outlines. 

3) The issue of seporote courses for nonmojors should be tetllcd by 
eoch institution, toking into occount locol conditions, needs, views, ond 
copobiiities. Individuols deboting the issue should do so os individuol 
biologists, not os representotives of two^yeor colleges. 

4) Two>yeor college biologists ond speciolists in biology>bosed occupo* 
tionol progroms should Identify groups of reloted biO'OCcupotionol prO' 
groms ond should construct content blocks of biology oppropriote to each 
group. Thesf» blocks should be tought by biologists, vvhile the opplied 
components should be tought by bio-occupotionol speciolists. 

5) Two*year college biolog:st» >should octivcly se«k to incorporote in 
the generol educotion reqv'remcnts on oppropriote educotionol experi- 
ence in biology for the nonbiology occupotionol students. 

6) Progroms designed especiolly for the troining of two-yeor college 
biology teochers ore untenoble ond should be discontinued. 

7) Tw<<>yeor college biologists should utilize their keen oworeness of 
the need for odequote pedogogicol troining to help mobilize progroms 
thot opply to oil college biology teochers. 

8) A notionol committee with representotives from such orgonizotions 
OS the severol College Commissions, the Americon Associotion for the 
Advoncement of Science, the Americon Institute of Biologicol Sciences, the 
Americon Associotion of Junior Colleges, the Americon Cout'.cil on £duco> 
tion« etc., should be formed to study institutionol problems which beor 
heovily on the effectiveness of undergroduote educotion in the sciences 
in two-ycor colleges. 

9) The Commission on Undergroduote Educotion in the Biologicol 
Scienccs/Americon Institute of Biologicol Sciences (CUEBS/AIBS) should 
oppoint o study group to investigote in detoil the working conditlrns ot 
the two>yeor college biologist. They should formulote horn their study 
oppropriote recommendotions ond designote oction orms for broodcosting 
ond implementing their recommendotions. 

10) The Americon Institute of Biological Sciences (AIBS) should oppoint 
one or more study groups to consider the concept of clustering bio> 
occupotionol progroms ond developing content blocks of biology opprO' 
priote to each cluster; questions of troining ond recruiting speciolists to 
stofT the opplied components of bio-occupotionol progroms should olso 
be considered. AIBS should toke the necessory steps for implementing 
recommendotions orising from the study groups. 

11) CUEBS should initiote ond guide efforts to sponsor one or more 
locol conferences with the purpose of constructing oppropriote models 
for effective, ongoing orticulotion between two- ond four<yeor institutions. 

12) The vorious professionol biologicol societies under the leodership 
of the Americon Institute of Biologicol Sciences should develop vigoroes 
progroms designed to engoge two>yeor college biologists I., truly pro* 
fessionol octivities in the biologicol community. 

Conference on Science In the Two*Year College 

With the preporaticn of its report, the Ponel wos dissolved 
ond the directive activity then shifted to the Executive Stoff, 
lorgely under Stoff Biologists Willis Hertig, John Withers, ond 
Joon Creoger successively. The eighth of the ponels' recom- 



mendotions v/os implemented by CUEBS in 1969 when 32 
representotives of 17 notionol scientific ond educotionol orgo* 
nizotions convened in Woshington, D.C., for a "Conference 
on Science in the Two Yeor College." The groups represented 
were: Americon* Associaticn for the Advoncement of Science, 
Americon Associotion of Junior Colleges, Advisory Council on 
College Chemistry, Americo»'^ Coo'iicil on Educotion, Americon 
Chemicol Society, Aoiericon Geologicol Institute, Americon 
Institute of Biologicol Sciences, Americon Institute of Physics, 
Commission on Educotion of the Notionol Acodemy of Engi- 
neering, Commission on Undergroduote Educotion in the 
Biologicol Sciences, Council on Educotion in the Geologicol 
Sciences, Committee on the Undergroduote Progrom in 
Mothemotics, Mothetnaticol Associotion of Americo, Notionol 
Foculty Associotion of Community ond Junior Colleges (repre- 
senting the Notionol Educotion Associotion), Notionol Science 
Foundotion. 

The specific consensus of recommendotions, several of v/hich 
were reoched without unonimity, were distributed to the 
conferees for tronsmittol to their respective orgonizotions 
for endorsement ond implementotion. By lote spring 1970, 
the endorsed guidelines, with o supporting rotionole, were 
disseminoted widely to regionol occrediting ossociotions, 
professionol orgonizations, two-yeor college odministrators, 
teochers, ond so on, for further implementotion ond to serve 
OS o bosis for continuing diologue omong groups concerned 
with science in two-year colleges. 

Among the stotements developed which deolt with cur- 
riculum, it wos recommended thot the two-yeor college science 
foculty itself ploy the dominont role in designing ond evaluot- 
ing o voriety of innovotive curriculo ond courses to prepore 
students for both upper division courses ot four-year institu- 
tions ond specific occupotionol progroms; further, that occu- 
potionol progroms be the joint concern of the science foculty 
ond the occupotionol progrom foculty to effect moximum 
coordinotion ond tronsfer of skills ond concepts from course 
to course. Two-yeor colleges, through their science foculty, 
were encouroged to estoblish orticulotion orrongements with 
four-yeor colleges to focilitote tronsfer of students. Four-yeor 
colleges were encouraged to offer courses which focilitote o 
smooth trotisfer of the two-yeor college student ond to evol- 
uote corefully ond occredit students whose curricular progrom 
moy hove devioted significontly from conventional transfer 
progroms. College guidonce and counseling personnel were 
encouroged to work closely with science faculty to ossure 
proper plocement, os well os gool-orientotion, of the student. 

Cn the motter of stondords ond licensing, it wos recom- 
mended that occreditation of two-yeor college groduotes be 
bosed on an individuoTs competence rother than specific 
curriculor stondords, thot the opprovol of porticuior curriculor 
progroms be primorily o foculty ond institutional concern, 
but thot institutionol ond vocotionol occreditotion should 
remain within the province of regionol occrediting ogencies. 

Eoch university science deportment wos encouroged to oc- 
cept responsibility for the preporotion of two- ond four-yeor 
college teachers; the preporotion of the two-year college 
science teocher should include o teoching experience super* 
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vised by o science deportment, preferobly in a two-yeor 
college. It wos olso recommended thot the moster's degree in 
the teoching discipline serve os the minimum ocodemic 
preporotion for the two-yeor college science foculty ond thot 
odditionol preporotion stress breodth as well os depth. 

Regording teoching lood, it wos recommended thot oppro- 
priote professionol societies or agencies, reocting to the trend 
of the times, ossume prime responsibility for defining foculty 
loods within their own disciplines ond thot these be bosed on 
number of contoct hours, student loods, ovoilobility of support 
personnel, etc. It wos olso recommended thot secretoriol ond 
technicol supportive personnel be mode more reodily ovoil- 
oble to two-yeor college science teochers by their odmin- 
istrotions, ond thot reseorch (both scientific ond pedogogic) 
ond oflfiliotion ond octive porticipation in the ofFoirs of pro- 
fessionol societies be encouroged ond focilitoted. Foculty 
should hove o voice in such internol personnel policy motters 
OS those reloting to ocodemic ronk, solory, promotion, hiring, 
ond dismissol. 

Professionol growth wos encouroged by recommendotions 
for o sobboticol leove policy ond for locol ond regionol in- 
service progroms. Industry-sponsored internships ond fellow- 
ships, ond continued governmentol support of notionol 
in-service institutes which stress lower division subject motter 
ond its teoching. 

It wos recommended thot, throughout the entire educotionol 
system ond through oppropriote governmentol ogencies ond 
professionol societies, meons be provided for o continuing 
diologue on science in the two-yeor college ond thot two- 
yeor colleges themselves toke the initiotive in reform ond 
rcconstitution cf their educotionol progroms. It wos olso rec- 
om mended thot o guide to funding ogencies oppropriote to 
two-yeor college science be developed. 

National Task Force of Two-Year College Biologists 

In response to the Ponel's 9th recommendotion, CUEBS ond 



the AIBS office of Biologicol Educotion estoblished o Notionol 
Tosk Force of Two-Yeor College Biologists with the following 
members: Evelyn M. Hurlburt (Choirma.i), .Montgomery Col- 
lege; Richord A. Dodge, Columbio Junior College; Richord B. 
Glozer, Ulster County Community College; Arnold J. Greer, 
Merromoc Community College; Stonley E. Gunstreom, Poso- 
dena City College; Terronce L. Higgins, Wesley College; Fred 
Ross, Delto College; Goyle M. Weover, El Centro Junior 
College; John Zohoris, Miomi-Dode Junior College. In oddi- 
tlon to sponsoring symposio ot the AIBS Annuol Meeting ond 
conducting locol ond regionol orticulotion conferences 
(Recommendotion 11), o mojor output of the Tosk Force wos 
on in-depth p.ofile of the two-yeor college biologist. This 
study wos conducted by Joon Creoger, bosed on o Gues- 
tionnclre returned from 1,164 biologists in two-yeor colleges. 
A preliminory report of the study oppeored in the October 
1970 CUEBS News ond the full report wos published in 
Bioscience (1971), 21: 124, 129-135, 

The Ponel's 10th recommendotion recognized the need 
for progroms designed to troin the personnel to fill the "mid- 
dle monpower" needs in life science technicions (estimoted 
to be 109,000 in 1980 os ogoinst 70,000 ovoiloble in 1963). 
This resulted in project BIOTECH, n joint development of 
CUEBS-2YC progrom (notobly vio Stoff Biologists Willis Hertig 
ond John Withers), the AIBS Office of Biologicol Educotion, 
ond the AIBS Biolnstrumentotion Council. This project wos 
subsequently funded by the Notionol Science Foundotion 
ond is currently underwoy. It will not be o prescriptive teoch- 
ing progrom but rother will provide o pool of teoching 
modules from which the instructor moy select to suit progrom 
needs. These modules ore skill rother thon concept modules 
ond will be self-contoined, independent, instructionol units 
designed to occomplish the tosk of teoching someone "how 
to do something." 



LABORATORY IN BIOLOGY 
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Ponel members (oddress ot time of oppointment): Peter 
AbromofF (Choirmon) Morquette University; Dovid G. Borr/ 
(initiol Choirmon), Son Jose Stote College; Chorles E. Holt, 
Massochusetts Institute of Technology; Arthur Houston, Mor- 
quette University; Louis Wilcox, Eorlhom College; Vol Wood- 
ord. University of Minnesoto. 

The ponel wos chorged with clorifying the function of the 
loborotory in the chonging biology icuriculum ond presented 
its position poper in CUEBS Publicotion 28, /nves//go//ve 
Loborotory Program m Biology, which oppeored in BioScience, 
19(12), December 1969: 1104-1107. 

Position Paper 

It wos the opinion of the Ponel members thot, while there 
will olwoys be a voriety of voltd woys to design the lobo- 
rotory experience, "the best use of the loborotory in undcr- 



groduote instruction is to engoge the student in the process 
of octive investigotion." This conclusion was reoched after o 
thorough considerotion of the objectives of loborotory in- 
struction. They identified severol roles thot have been trodi- 
tiofiolly ossigned to the loborotory; these ore: (1) the illustro- 
tion of objects ond experiments thot hove been introduced 
elsewhere in o course; (2) the provision of troining in lobo- 
rotory techniques; (3) the intellectuol stimulotion of the stu- 
dent ond the development of on oppreciotion for biology 
ond for living things; ond (4) the creotion of on environment 
for a discussion of the moi;/ focts ond ideos thot orise from 
working with orgonisms ond experiments. Eoch of the obove 
con contribute to, ond be drown^ from, the loborotory ex- 
perience, but the Ponel felt thot the primory role of the 
loborotory is to engoge the student in scientific investigotion. 
S^^verol lines of thought led to this conclusion. First, the 
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investigative origin and rapid rate of change of biological 
knowledge make it essential that biologists stress the processes 
by which the content of our discipline is generated and 
changed. Second, science curricula should be planned to 
provide for increasingly complex inquiry activities as stu- 
dents progress from elementary school to college. Third, 
investigation provides considerable possibilities for individu- 
alizing instruction, and finally, from a cognitive point, investi- 
gation provides the opportunity to develop creative and 
critical abilities in complement to the powers of compre- 
hension and memory stressed by traditional content-oriented 
pedagogy. 

When biology is taught with the conviction that it has 
relevance to the student throughout his life, it is not enough 
to teach only the concepts, generalizations, and theories of 
the science. The student must be mode aware of the attitudes, 
decisions, meanings, strengths and limitations, and values 
embodied in biology. The members of the Panel argued that 
these attributes ore "associated more with the processes of 
the science— with Its modes of generotion-thon they ore with 
its theories and generalizations." 

In addition, fa some of the advantages inherent in inves- 
tigation, the members of the Panel reported other advanta- 
geous effects not previously predicted. They stated that "a 
notable effect has been a rekindling af faculty interest in 
teaching. As a result, much longer and more stimulating con- 
tact with students has been noted. It is especially notable that 
assignment to investigative laboratory activities is frequently 
regarded as a prestigious activity. . . . Thus, the investigative 
laboratory con provide the vehicle for more informal student- 
faculty interactions of the type increasingly sought by our 
undergraduates." 

Staff Biologists Dona Abell, Dorrell Murray, and John 
Thornton gave considerable to exclusive attention to carry- 
ing forward the laboratory project after the panel hod 
developed its position statement. Abell contributed particu- 



larly to completing the aforementioned position paper, 
Murray ta identifying innovators and innovations and con- 
ducting a major summer workshop, and Thornton to de- 
veloping the materials which resulted in CUEBS Publication 
33, The laboratory: A Place io /nves//go/e (April 1972). 

Summer Workshop 

The summer workshop was held June 15-July 10, 1970, at 
Marquette University, and was directed by Robert Thomson, 
of Marquette, aided by members of the Marquette Biology 
Department. Ten college and university level teachers corr.e 
not only to exchange ideas but to develop investigative 
materials for use in their own teaching activities. Following 
a role-ploying exposure to the Marquette procedure for in- 
troducing students to investigation, and ^o in-depth dis- 
cussions of the nature and activity of investigation, they pur- 
sued the individual investigations to the end of developing 
investigative laboratories for their own campuses. Some in- 
vestigations were completed, others not. Some were subse- 
quently used by the participants and reported in CUEBS News 
or in Publication 33; others were not put into practice ac- 
cording to follow-up inquiry. That the concept, rationale, 
and mechanics of the investigative laboratory con be trans- 
mitted to teachers (i.e., that they con learn to be teachers 
of investigative laboratories) was confirmed by the work- 
shop. 

The Laboratory: A Place to Investigate 

During the final active year of CUEBS, Staff Biologist John 
Thornton devoted full time to the laboratory project with the 
objective of collecting and collating a wide variety of in- 
vestigative laboratory activity into permanent form in Pub- 
lication 33. This compendium of information covering intro- 
ductory and advanced courses, two and four-year colleges, 
field stations, as well as guidelines, rationale, and philosophy 
of the investigative laboratory approach must certainly rank 
OS one of the most significant products of CUEBS' activity. 



INSTRUCTIONAL MATERIALS AND METHODS 



Panel members (address at time of appointment): Frank 
M. Child (Chairman), University of Chicago; Donald H. Buck- 
lin. University of Wisconsin; William S. Firshein, Wesleyon 
University; James W. Lash, University of Pennsylvania; S. N. 
Postlethwait, Purdue University; Clarence Toft, Ohio State 
University; and Paul B. V/eisz, Brawn University. 

MIDPRO Conference 

The first activity of this panel was the MIDPRO Conference 
(Materials Identification and Development Project) held at 
Dartmouth College, June 22-July 17, 1965. The intent of the 
conference was the production af instructional packets on 
photosynthesis, plant growth and development, animal de- 
velopment, and population ecology. Seventeen college bi- 
ologists participated in the conference toward the end of 



developing laboratory experiments and/or learning packets. 
None of these materials reached fruition as published products 
by CUEBS, although a laboratory exercise in con^munity 
ecology received wide dissemination via informal routes. 

TACHYPLANT Project 

The Panel's "tochyplont" committee completed on analysis 
of a questionnaire concerning plants with a short life cycle 
suitable for laboratory study. This analysis was published 
by S. N. Postlethwait and Staff Biologist Jean Enochs as, 
"Tochyplonts— suited to instruction and research" lPlar)i Sci- 
ence Bulleim, 13(2); 1-5| 

Center For Biological Education 

The Panel's major effort was toward the establishment 
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of a Center for Biological Education. In their report, the 
Pone! noted: 

Our onolysis of the condition of the college biology teocher ho$ led 
us to the conviction thot the community of biology instructors needs o 
Notiono! Center of Biologicol Educotion which would be o depository 
for new instructionol moteriols ond for excellent, but not well-known, 
existing moteriols. The Center would give Informotion in response to o 
phone coll or written request from ony instructor who is plonnlng to 
chonge his courses. The Center would send somples of books, written 
directions, living moteriol, etc., to the instructor, so thot his needs could 
be met within the limitotions of time ond money ot his disposol. The 
Center would dispense informotion ond somples of moteriols to the 
inquiring instructor in o form which would chollenge ond develop his 
obility to discriminote omong, select, ond iudge the worth of the 
/noteriols for his purposes. The Center will require of its clients thot 
they send bock to the Center informotion on the foilurcs ond successes 
they experience with the iPntericIs sent to them. In this woy, the Center 
will be oble to provide other instructors with evoluotions ond criticisms 
of the moteriols. The Center might be soid to be a permonent seminor 
of instructors of undergroduote biology, o never-ending seminor, whose 
porticiponts will fcorn in proportion to the extent they porticipote, who 
will alwoys be assured they hove among their numbers the notion's 
best teochers, ond who will olwoys be ossured they hove occess to the 
very best teoching moteriols the notion hos ot hond. 

The Center will be operoted by o director ond o stoff of biologists 
who will concern themselves with the impact of modern biology on 
curriculum and on instructionol moterioli. The biologists will respond to 
requests by providing somples of moteriols of vorious kinds, ranging 
from suggestions on how to present a single lecture topic, through lob- 
orotary exercises of vorying difficulty, to syllobi ond moferiols fcr whole 
courses. In order to provide this informotion ropidly, tht Center must 
be well organized and efficiently operated. This will require the services 
of a stoff of librarions, archivists, or bibliogrophers, versed in the tech- 
nology of informotion storage and retrievot. The Center will receive the 
results of the use of the moteriols by requiring written evoluotions ?fom 
the teochers. These evoluotions will be stored with the relevant moteriols 
ond will be availoble to other teochers. These operotions constitute 
the Center's primory octlvity, ond the sine qua non of its existence. 

In spite of the emphosis which the Center would give to the informo- 
tional ospects of- its octivity, other functions af the Center might include 
Iroining ond updoting college biology teochers by meons of short courses, 
summer progroms, or symposio; publicotion af a newsletter and resource 
letters; the development af new moteriols and methods. The Center 
might become a focus of discussion ond research in biologicol educotion, 
much OS the Morine Biologicol Loboratory, at Woods Hole, hos been 
o focus for biologicol reseorch. 

The Ponel views the Center for Biological Educotion as unique in 
several woys: (1) it focuses on the college level; (2) it focuses on o 
single mojor scientific discipline; (3) it provides for the continued storage, 
evoluation, and avoilobility of the best teaching moteriols the world 
possesses; (4) it provides eoch teacher in the notion with an orgonization 
through which he con inquire, moke requests, ond seek odvice; and (5) 
it provides a new kind of mechonism, o kind of permonent seminor, 
which ought to increose cammunicotion ond flow of informotion among 
the nation's teochers of biology. 

The Center is envisoged os a comprehensive orgonizotion designed 
ond aperoted so as to provide moteriols reloted to oil ospects of biology 
teoching, for a variety of types of students and institutions. It is on- 
licipatcd thot the Center would be an independent corporotion gov- 
erned by a Boord of Trustees ond odmlnistered by a Director. The 
octtvities of the Center could be orgonized under four departments: 
(1) Deportment of Requests; (2) Deportment of Storage ond Retrievol; (3) 
Department of Evoluotions; ond (4) Deportment of Extensions. 

In July 1967, Donald H. Bucklin, of the University of 
Wisconsin and a member of the original Panel on Instructional 
Materials and Methods, accepted o one-year consultant- 
ship to conduct o feasibility study of the Panel's major rec- 



oiTimendotion, namely, that the Commission should seek ways 
to encourage the development of o Center for Biological 
Education. The Center would be based on the assump- 
tions that (1) the best instructional moteriols ore scattered 
over o diverse literature that is minimally available to the 
overage college biology teacher, and (2) facilitating identi- 
fication and distribution of these materials con do much ta 
help college biology teachers improve their instruction. It was 
hoped, too, that teachers would be encouraged to under- 
take a Center-aided program of continued self-renewal." 
Modern communications technology would be employed ta 
store and rapidly distribute student-usable printed materials 
supporting all aspects of either general or ca»'e biology 
coursesi 

Dr. Bucklin submitted his completed report in late August 
1968, reporting favorably upon a microfilmed storage and 
retrieval system that would supply short excerpts from text- 
books, monographs and manuals, or abstracts of films in re- 
sponse ta specific questions an content from biology instructors. 
The service would be offered on a subscription basis and 
would be dei.!9ned to encourage the college teacher to keep 
himself olive to his subject by taking aver much of the jab 
of course revision for himself. 

Dr. Bucklin's extensive report served as o base for design 
of a second type of Center which was developed by Dona 
L. Abell, of the CUEBS Executive Staff. This second type of 
system would be lets dependent upon specialized equipment 
and v/ould revolve around a large subject guide to the con- 
tents af recent texts and of o basic set of library materials. 
AdditioncI reference materials would be drown from the 
Center itself by means similar to those envisioned by Bucklin. 
The total package, which combines several additional serv- 
ices, v/ould be quite similar in function to Bucklin's Center 
but would be accomplished by coordinating services, capa- 
bilities, and active interests that already exist. 

The third step would be the preparation of a set of pro- 
posois for funding o Center which would follow the lines rec- 
ommended in this second report. One proposal would seek 
funds for a study of the potential user of such a Center; 
another would be aimed at the development and trial of the 
indexing system; a third would seek funds to begin coordinat- 
ing trial operations of certain key elements of the information 
system. Private corporations, professional societies, universi- 
ties, and governmental ageocies may all find appropriate 
roles in the operation of the Center and in the information 
system it would be designed to foster. 

The Executive Committee then directed that specific plans 
and proposals for funding be developed by the Execu- 
tive Office. Dono L Abell was assigned this responsibility 
in mid-1969. Several drafts of a proposal were prepared 
and reviewed by the staff and the Executive Committee be- 
tween then and October 1969 when a tentative proposal 
was submitted to the Notional Science Foundation for in- 
formal review. In March 1970, an interim Steering Com- 
mittee was established consisting of the following: Henry 
Koffler, Purdue University (Chairman); Ted F. Andrews, Gov- 
ernors State University (first Chairman); Nathan Cohen, Uni- 
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versity of California, Berkeley; Richard Dodge, Columbia 
Junior College; Charles Lytle, North Carolina State Uni- 
versity; James Robinson, BSCS; Anthony San Pietro, Indiana 
University; and Alfred Sussman, University of Michigan. 

A final proposal was submitted to the National Science 
Foundation, having AIBS as fiscal agent, in October }?70, 
with the purpose of developing products that would bring 
reseorch laboratory knowledge into a useful form for the 
classroom teacher. The components of this product orienta- 
tion were seen as: (a) bibliography of secondary sources of 
literoture; (b) index of secondary sources; (c) master item 
list; (d) basic topics list; (e) condensations of technical re- 
views; and (f) a newsletter. A number of sites for the Center 
were actively considered and Purdue was recognized as the 
preferred site, and an interim Director, Dana Abell, was 
appointed. Upon failure of the proposal to receive support 
from NSF, and with the lack of sufficient unallocated or 
unencumbered funds in the CUEBS budget for 1971-72, the 
Center Steering Committee" recommended to the CUEBS 
Executive Committee that further efforts toward establishing 
such a Center be terminated at least until the National Sci* 
ence Foundation had a clearer idea of an interdisciplinary 
center which it has been considering. 

Module Profect 

CUEBS' concern with modularized instruction evolved from 
an interest ?n audio-tutorial laboratories which extends back 
several years. At the Purdue Audio-Tutorial Systems Con- 
ference held in October 1969, several biologists began to 
turn their attention from A-T to the question, "Where do we 
go from here?" In an attempt to clarify some of the new 
directions taking shope in biological education, CUEBS spon- 
sored two conferences in Jur^e 1970; the first was held in 
Denver and the second, at Purdue. The central focus of these 
conferences came to be the use of modules in college biology 
teaching, since nearly all of the participants in these con- 
ferences were engaged in developing some form of individ- 
ualized, modularized instruction. 

The time was ripe for the «:hift in attention from the 
audio-visual method to the broader concern with modules. 
The Purdue Minicourse Project was being launched and 
members of the AlBS/CUEBS stafF were awaiting an answer 
from the National Science Foundation concerning their pro- 
posed Project BIOTECH. (BIOTECH has subsequently been 
funded.) Staff members at Kansas State Teachers College, 
Columbia Junior College in California, and South Dakota 
State University all had their own styles of individualized, 
modularized instruction operating in their departments. 

About 15 biologists attended the conferences, including 
representatives of all of the above mentioned programs and 
projects. The significant accomplishments of the conferences 
were the derivation of a tentative definition of a module and 
a list of major components included in a module. Although 
the manner of presentation of modules varies among the 
different programs, there seems to be general agreement 
that modules usually contain most of these basic components: 
(1) statement of purpose; (2) prerequisite skills; (3) pre-test; 
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(4) instructional objectives; (5) implementers; (6) modular 
program; (7) related experiences; (8) post-test; and (9) evalu- 
ation of the module. 

After the conference, Darrell Murray, then a CUEBS Staff 
Biologist, began to put together a collection of papers which 
would define modules and their components, describe some 
modularized programs, and provide examples of some 
modules. What was originally thought of as a special issue 
of CUEBS News devoted to modules evolved into Publication 
No. 31, The Use of Moc/u/es in College Biology Teaching, 
The conference participants are listed in the publication and 
the introductory articles are devoted to a discussion of the 
components of modules and some of the advantages they 
provide for students, teachers, and institutions. A variety of 
modularized programs are described and several examples 
of modules are provided. 

While the publication was taking shape and articles were 
being collected from various people involved in modularized 
instruction, staff discussions were becoming increasingly fo- 
cused on student-centered education. We came to see modules 
as a powerful tool for creating student-centered educational 
experiences. Although not the only means to this end, modules 
do provide a means for individualizing instruction, for allow- 
ing students to progress at their own rate, and for offering a 
great variety of options to the student as he plans his own edu- 
cational program. One of the potential dangers of modu- 
larized instruction also received much discussion. That danger 
was the possibility of grinding out modules for independent 
use by students and failing to provide the other rmportant 
components of teaching that only teachers can provide. As the 
learning process becomes increasingly modularized, the 
teacher is increasingly freed from the preparations which 
have taken so much time in the past. The teacher is in a 
position to devote more time and effort to help students 
appreciate the meaning and relevance of what they are 
learning, to show students that he cares about each of them 
as individuals, and to provide opportunities for creative ex- 
pression. 

Although the module publication provided written descrip- 
tions of modules, modular programs, and the ensuing changes 
in the role of teacher, it seemed desirable to bring groups of 
teachers together face-to-face to explore the use of modules. 
A series of three 2-day workshops, called "Minicourses on 
Modules/' was arranged. Each had its own unique atmos- 
phere. The content varied from one minicourse to the next 
according to the particular setting, the facilities available, 
and our own modifications of the program based on past 
experience. They were conducted by Staff Biologists Donald 
Cox and Joan Creager. 

The first minicourse was held in the urban setting of the 
Eastern Campus of Northern Virginia Community College. 
This, the largest of the minicourses, was attended by over 60 
participants, mostly biology instructors from the Washington 
metropolitan area. The second minicourse was held at 
Columbia Junior College, California, a sylvan setting in the 
foothills of the Sierras. About 40 participants came, some 



from OS far south os Los Angeles and as for north os Seottle. 

The lost minicourse ^"os held ot Clark College In Atlonta. 
AAost of the 30 porticipants come from the Atlonto University 
Consortium olthough there were o few from neighboring 
stotes. This lost minicourse wos more interdisciplinary than 



the others. While the first two included primarily biologists 
with o few people from chemistry or geology, the Ciork 
minicourse was ottended by people from such diverse disci- 
plines as history, home economics, ond ort, along with 
numerous biologists. 



EVALUATION 

Panel members (oddress ot time of appointment): Clarence 
H. Nelson (Chairmon), Michigon State University; W. H. 
Brogonier, Colorado Stote University; Relis Brown, Florida 
Stote University; Jomes L. Koevenig, University of Konsas; 
William V. Moyer, Wayne State University. 

The objectives of this CUEBS' activity were in upgroding 
the procedures used to measure the knowledge, abilities, 
and skills which students ottain as a consequence of their 
exposure to ond involvement in the newer undergraduote 
courses. It wos recognized that the development and emer- 
gence of newer course content, newer philosophies of in- 
struction, and the use of newer techniques, media, and ma- 
terials necessitated newer approoches to evaluation and 
testing. 

The Panel on Evoluation and Testing decided thot for the 
present one standordized placement exomination would not 
solve the problem. Instead, a pool of test exercises might 
hove for greoter flexibility ond utility. In order to moke a 
distinctive contribution, each exercise created for this pool 
would have to meet certain predetermined specifications. To 
serve os a guide in developing a pool of te't exercises that 
will be as neorly representative os possible of the entire 
spectrum of (1) content categories, (2) organizational levels, 
and (3) behovioral objectives, a fhree 'dimensional grid was 
designed by this ponel. The categories listed on the grid 
were to be regarded as tentative ond subject to change if 
suggestions by reoders and users appeared to offer im- 
provements. The ponel invited such suggestions. Eoch exer- 
cise creoted for this pool received o coding to designate its 
cotegorization on the ihree-dimens'tonai grid. On the X-axis 
the item would be classified as to content or subject motter 



BIOLOGICAL 

Panel members (address at time of appointment): C. 
Ritchie Bell (Choirmon), University of North Carolina; J. Wen- 
dell Burger, Trinity College; L. S. McClung, Indiona University: 
Richard D. McKinsey, University of Virginia; Robert Leisner, 
AlBS; ond Gerald Scherbo, California Stote College at San 
Bernardino. 

Planning for Biological Facilities 
The ponel developed and published in 1969 (CUEBS Pub- 



AND TESTING 

coveroge; on the Y-axis os to behoviorol objective embodied. 
Thus, for example, cn item dealing with evolution at the 
populotion level, os one of o block of items devoted to 
analyzing the tenets of a ooper on industriol melonism in 
moths, would be coded X-7, Y'4, 1-4 to indicote its categori- 
zation cn the three axes of the grid. If o pcol of perhops q 
thousond high quolity test items, well distributed over the 
grid, could be generated, stoff members from eoch institu- 
tion might draw items from the pool, ond fill in with some 
of their own as desired, to custom build the kind of ploce- 
ment examination that would best suit the locol needs. 
Stondords could be set to be in conformity with the stand- 
ards generally prevailing in the local institution. Such a 
custom-built examination would be reosonobly valid in the 
situation for which it wos creoted. If stoflF members in sev- 
erol institutions where the sequencing, odmission stondords, 
and expectotions from students ore opproximately similar 
wished to join forces to build one plocement exomination 
from the item pool plus some of their own item resources, 
the lorger try-out populotion that would thus become avoil- 
able would yield more analysis data that could be used 
as a basis for improving the plocement exomination when 
revision wos subsequently undertaken. 

This project led to CUEBS Publication 20, Tes//ng and 
Eva/uof/on in the Biological Sciences, o collection of some 
1,400 sample test items coded to the three dimensional grid 
to serve os models or somples meosuring behoviorol objec- 
tives, content of biology, and biologicol levels of organiza- 
tion. The original printing wos exhousted and was reprinted 
by AlBS in 1969. Upon acceptance of the manuscript, the 
ponel was dissolved and there was no further direct activity 
in evaluation and testing. 



FACILITIES 

lication 16), a series of checklists and guidelines for con- 
struction of biological focilities for educotion entitled Guide- 
lines for Planning Biological Focilities, Demand for the packet 
wos exceedingly high (well over two thousand on first print- 
ing) and hos remoined high since. Consultotion, based on the 
guidelines, continues via the AlBS Consultants Cureou. 

Upon recommendation of the ponel^ the CUEBS Consultonts 
Bureou prepored o statement on consulting on biological fo- 
cilities, the following portion of which is noted: 
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The development of new curricula in biology goes hand-in-hand with 
development of new facilities for implementing the courses. Questions 
of laboratory equipment, laboratory design, and whole building design 
loam forge in view af the science building baam and in view af the 
large amounts af both public and private funds available far science 
builc'ings and equipment. Adequate plonning when bath programs and 
building techniques are in a rapid stage of f)ux is difficult. To aid in* 
stitutions in gaining a biological perspective an their planning problems, 
the CUEBS Consultants 8ureau offers the services of a select list of ex- 
perts in such planning. 

Inasmuch as the main function of the Commission is to encourage 
the improvement of undergroduote instruction, CUEBS cannot offer an 
architectural planning service. However, through its Panel on Biological 
Focilitiei, CUEBS con offer a limited amount af aid to departments 
renovating old facilities or building new. The Panel has prepared a 
"Pre-planning Pocket" consisting of: (1) guidelines on Building Planning 
Procedures; (2) a list of granting agencies and opplicotian procedures; (3) 
a list of recent buildings; (4) a specific item checklist an building fa- 
cilities; (5) 0 bibliography of articles on science buildings and facilities; 
(6) on architectural terminology glossary. . . . 

It is the hope of CUEBS that this program will provide any deportment 
or institution with some biological insight into their building problems at 
the very significant planning stages. In addition, by making available 
a list of highly skilled and technically competent men, CUEBS can help 
those architects in institutions who want help during the detailed later 
stages af planning and building. 

Library Project, Phase I 

The panel also undertook the compilation of a list of hold- 
ings in biology considered basic to a good undergraduate 
library. That compilation, which resulted in CUEBS Publica- 
tion 22 (March 1969), Basic library List for the Biological 
Sciences, was reached in the following way, as described in 
that publication: 

. . . The starting paint was the compilctian af o list af common hold- 
ings found in the libraries of six long-established, small colleges widely 
recognized for the high calibre of their undergraduate instruction in 
biology. (The six schools were Eorlhom, Hoverford, Oberlin, Reed, Wabosh, 
and Wooster.) This list was limited to English language biology books 
published between 1945 ond 1966 and included more than 10,000 vol- 
umes. "Populor books," most paperbacks, ond all introductory biology 
textbooks were eliminated; the remaining books then were arranged into 
subject categories, and relevont recent books were added. The subse* 
quent list was subjected to extensive reviews, which resulted in a number 
of further deletions and additions. 

The present list represents the combined professional judgment of the 
CUEBS Executive Office professional staff, the Panel an Biological Fa- 
cilities, and o special review panel from the Commission itself. Relevant 
portions of the list were reviewed by education committee chairmen from 
numerous professional societies affiliated with the American Institute of 
Biological Sciences,- soire recent titles and a nur.^ber of books published 
before 1945, but still regarded as londmarkt in biology, were added. 

No library list should be used automatically and uncritically. This 
list hos been compiled and is being issued to assist small institutions with 
only minimal funds available in the improvement af their library hold- 
ings. It should be stated emphatically that it does naf represent on 



adeqvQte libtaty co//ecfion for even o small college. It represents o judg- 
ment of the very minimal holdings with which o small biology deport- 
ment ccn odequotely offer o major. Continued development from this 
minimum should be regorded os essential. If o college had no library at 
oil, it would be logical to recommend purchase of the entire list, but 
this is not the usual situotion. Thus, the list should be considered in tne 
light of existing library holdings. While the listed titles represent o 
professional judgment as to the few in o field that ore most useful for 
undergraduate teoching purposes, they ore not the only usable ones. If o 
library olreody has o considerable representation in o field, it should not 
add an additional title from this list at the expense of other more 
urgent needs. 

Upon completion of the basic library list, the panel was 
discharged. 

Library Project, Phase II 

A complete overhaul of this booklist was represented by 
CUEBS Publication 32, Guidelines and Suggested Titles for 
Library Holdings in Undergraduate Biology, published in 
April 1971. This project, carried largely by Staff Biologist Joan 
Creager, developed a protocol by which this basic list can be 
amended through a review of the literature developing in a 
2- to 3-year period. Over 300 biologists, representing a broad 
spectrum of colleges and specialties, evaluated books and 
periodicals on lists compiled from Publication 22 and from 
those books listed in Choice, Science Boo/cs, or the Library 
of Congress Catalog between January 1968 and March 1970. 
Books were evaluated as excellent, good, acceptable, or not 
recommended; evaluators also indicated their degree of 
familiarity with each book. The data obtained on the book 
and periodical evaluation sheets were analyzed by computer. 
The criteria used to determine which books to include were: 
at least 40% of the evaluators rated the book good or ex- 
cellent; and at least 30% of the evaluators had actually 
used the book. On this basis, 832 of the 1,602 books evalu- 
ated were selected to appear on the list. Fiffy-one additional 
books were added as a result of three or more independent 
"write-in" recommendations. The criterion used to determine 
which periodicals to include was that at least 40% of the 
evaluators rated the periodical as essential or highly de- 
sirable for upper division undergraduates. On this basis, 77 
of the 97 periodicals evaluated appear in the list; in addi- 
tion, 18 other periodicals were added as a result of five or 
more independent "write-in" recommendations. The pub- 
lication was distributed widely, notably to college librarians 
in all institutions of higher learning in the United States and 
Canada. 

It is anticipated that the Education Division of AIBS will, 
at a 2- or at most 3-year interval, update this basic list 
by addition and deletion. 
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Panel members (address at time of appointment): Lewis E. 
Anderson, Duke University; Gerald A. Cole, Arizona State 
University; Rezneat M. Darnell, Marquette University; Richard 
E. Garth, Mississippi State College for Women; Artis P. 



Graves, Agricultural and Technical College of North Caro- 
lina; Donald G. Humphrey, Oregon State University; Willis 
H. Johnson, Wabash College; Robert MacVicar, Southern 
Illinois University; Lewis N. Pino, Oakland University; R. R. 
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Ronkin, University of Delaware; Martin W. Schein (first Chair- 
man), Pennsylvania State University; Grover C. Stephens, 
University of California at Irvine; William K. Stephenson (sec- 
ond Chairman), Earlham College; Sanford S. Tepfer, Uni- 
versity of Oregon; Charles S. Thornton, Michigan State Uni- 
versity; Charles M. Vaughn, Miami University; Allyn J. 
Waterman, Williams College; Newell Younggren, University 
of Arizona. 

The Panel first considered its role in upgrading biology 
instruction through summer institutes, conferences, seminar 
programs, fellowships, internships, and special degree pro- 
grams. It increasingly recognized the need to not only con- 
sider in-service training, but pre-service training as well and 
therefore established subpanels to deal with each area. 

The In-service Panel developed a year-long Regiont:! Fac- 
ulty Redevelopment Program. The Pre-Service Panel assembled 
model seminars and topics instrumental in increasing teach- 
ing effectiveness and retarding future obsolescences,- a se- 
lected number of these were published ip the October 1968 
CUEBS News and several were reprinted or excerpted in 
Publication No. 24 (see below). 

The June 1968 issue of CUEBS News was devoted to col- 
lege instructional personnel. It includes an article, "Advanced 
Training— Are We on the Right Track?" based on the explora- 
tions of the Pre-service Subpanel of the Panel on College 
Instructional Personnel (PCIP). The in-service Subpanel of the 
PCIP contributed a brief description of their recommendations 
and two papers. "Small College Problems," by Lewis Pino, 
and "A Program to Strengthen Undergraduate Biological 
Education," by staff biologist Donald Wise, gave specific infor- 
mation describing the limitations on biology instruction in 
some small colleges and mcke concrete recommendations as 
to how the biology departments in these colleges might be 
able to improve their capabilities. 

With the exploratory phase of their activities concluded, 
the Panel and its Subpanels were dissolved. 

Teaching and Research 

In early 1968, a letter was sent to over 100 scientists in- 
volved in teaching, research, and/or administration to stimu- 
late the expression of their ideas concerning the relationship, 
if any, between research participation and good teaching. 
The same letter appeared as an open letter to the academic 
community in the April issue of CUEBS News (Volume IV, 
Number 4). The responses from over 1 40 biologists warranted 
the development of a publication similar in format to CUEBS 
publication No. 19, Biology for the Non-Major, and appeared 
as Publication No. 23, Teaching and Research in May 1969, 

Pre-Service Preparation of College Biology Teachers 

During 1969, a concentrated and renewed effort was 
made by Staff Biologist Donald Dean on the preparation of 
the biology teacher. The need for such an effort, long rec- 
ognized by the Panel on Instructional Personnel and for 
which they laid groundwork, is best evidenced by a subpanel 
report submitted by Donald Humphrey and Donald Wise: 

Of 1843 people granted Ph.D's in biological fields by 94 leading uni- 
versities in the period 1963-1967: 



—69% became college teachers of biology 
—of these, 73% taught a beginning course. 
Of these 94 universities: 

—66% provided no special training to teaching assistants before they 
taught. 

—80% offered no special course or seminar in any aspect of college 
teaching. 

Four regional conferneces were held for representatives 
of those universities which supplied two-thirds of the Ph.D's., 
in biology. The conferences took place in Washington, D.C., 
September 25-26, 1969; University of Michigan, January 
8-9, 1970; University of California in Berkeley, February 27-28, 
1970; and New England Center, Durham, New Hampshire, 
May 7-8, 1970. Recommendations which were generated by 
those conferences appeared in CUEBS Publication 24, Novem- 
ber 1970, Pre-Serwice Preparation of College Biology Teach- 
ers. The recommendations follow (the remaining chapters of 
the publication expand on these recommendations): 

Recommendations to Graduate Schools 

1) Give thought to the desirability of a Doctor of Arts degree or other 
practitioner's degree. Alternatively, consider how the needs of those who 
will teach in colleges and universities can be met better within the 
framework of the Ph.D. degree. 

2) Permit truly creative investigation related to the teaching of biology 
to be used in appropriate cases a^ a dissertation. 

3) Consider the suggestions presented for improving the program for 
teaching assistants. 

4) Organize a fall conference on teaching for teaching assistonts and 
staff. Consider an interdepartmental effort. 

5) Consider developing a seminar or course on effective teaching as a 
companion to the teaching experience. 

6) Develop with undergraduate institutions a plan for a cooperative 
internship. 

7) Explore ways to improve the status and dignity of the teaching 
assistant. Explore ways to improve his sense of participation and colleague- 
ship. 

8) Examine the programs of the graduate students to see whether they 
provide these: 

Adequate breadth of preparation for college teaching (ond for 
research). 

Research activities realistically related to the students' plans for the 
future sa that they will not give up research as soon as the resources 
of the university are no longer available. 

The initiation of a life*long program of professional reading and 
professional growth. 

9) Review your program for NDEA fellows to see whelher it fills the 
need. 

1 0) Find ways to enlist the participation of senior members of the 
department in the improvement of the program for future teachers. 
Consider the appointment of a department coordinator of college-teacher 
preparation.^ 

11) Propose to NSF or other foundations a plan for support of a 
person of proven creativity and ability who wants to apply his talents to 
developing an original contribution to the teaching of biology. 

12) Include the teaching performance of faculty as one criterion for 
advancement. 

Recommendations to Hiring Institutions 

1) Appoint teaching staff for the specific qualities and preparation 
desired rather thon the prestige of a particular degree alone. Give 
serious thought to what these qualities and this preparation should be, 
and make your wishes known to the universities. 

2) Make sure that a new appointee knows exactly what is expected 
of him and what support he can expect. Take responsibility for giving 
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the new teacher a chance to get started well and to continue a program 
of growth throughout his career. 

Funds for Undergraduate Biology Departments 

As an aid to development of programs for instructional 
research and professional development, CUEBS recognized 
the need for assistance in grantsmanship. This led to Pub- 
lication 29, May 1970, Funds for L/ndergradua/e Biology De- 
partments and How to Find Them, which was compiled by 
Staff Biologists John D. Withers and Joan G. Creager. Its 
aims were to attempt to anticipate questions and problems 
of the novice such as: 

1) How to define goals and assign priorities to depart- 
mental needs, or how to get organized for proposal writing. 
Levels of priority to be agreed upon by the department or 
the institution are suggested. The department or institution 
is advised to develop its own ideas and prepare a prelim- 



inary statement or prospectus which will serve as a "feeler" 
to agencies. 

2) How to negotiate with government agencies ^nd foun- 
dations likely to support departmental needs. This section 
gives good hard advice to the proposal wriJer. 

3) How to locate the right agency. Government agencies 
usually publish numerous brochures, describing their pro- 
grams. However, few private foundations provide the same 
type of service; therefore it is necessary to search for these 
in directories or reports. The paper provides a basic library 
list of directories and guides to the foundations. 

4) How to write the proposal. A generalized description 
of the format for proposals is discussed and this is supported 
by grantsman's checklist. 

5) An annotated reference list of value to anyone who is 
contemplating writing a proposal. 
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Panel Members (address at the time of appointment): Ben- 
son E. Ginsburg (Chairman), University of Chicago; Charles 
R. Botticelli, Boston University; Alan Conger, Temple Univer- 
sity; Aubrey Gorbman, University of Washington; J. Robert 
Harrison, Washington and Jefferson College; Paul Klinge, 
Indiana University; Ray Koppelman, University of Chicago; 
Addison E. Lee, University of Texas; and Edward M. Palm- 
quist. University of Missouri. 

The position paper of the Panel was published as CUEBS 
Publication 12 in December 1965, Preparing the modern bi- 
ology teacher: a position paper of the Panel on Preparation 
of Biology Teachers. BioScience 15(12): 769-772. 

Biology Methods Program 

An ad hoc Biology Methods Course Advisory Group, 
chaired by Addison E. Lee (University of Texas) and J. Robert 
Harrison (Washington and Jefferson College), recommended 
the development of a Biology Methods Program organized 
under three divisions: Philosophical elements in the prepara- 
tion of biology teachers; Personal competencies and charac- 
teristics of biology teachers; and, Pedagogy for prospective 
biology teachers. The program was envisioned ds pervading 
4 years of undergraduate education, and continuing through 
certification and graduate study as well as the rest of the 
professional career. A Committee on Biology Methods was 
established, funded and operated jointly with Biological 
Sciences Curriculum Study. Committee members were (ad- 
dress at time of appointment): Ted F. Andrews (Chairman), 
Educational Research Council of Greater Cleveland; Jack 
L. Carter, Colorado College; Addison E. Lee, University of 
Texas; Alfred Novak, Stephens College; John Ransom, Kan- 
sas State Teachers College; and Alfred Sussman, University 
of Michigan. 

The results were edited by Addison E. Lee as CUEBS Pub- 
lication 25, June 1969, Prepara/ion of Secondary School 



Biology Teachers, The chief aspect of this publication was 
an in-depth analysis of the biology methods program. The 
major components of which were identified as follows: 

Philosophical Elements in the Training of Biology Teachers 

A. Phtlosoph/ of the Science of Biology 

1. Develop an understanding of the aims, methods, and structure 
of the science af blolog/ as inquiry. . . . 

2. Develop an understanding of the limitations of the science of 
biology in answering all of man's inquiries or solving all the 
problems af society. 

B. History af the Science of Biology 

1. Develop an understanding of the history of man's attempts to 
understand biological phenomena through an analysis of various 
views of the history of the science of biology. . . . 

2. Develop an understanding of the various methods of analyzing 
the history of the science of biology. . . . 

C. The Role of Biology, the Biologist, and the Biology Teacher in So- 

ciety. 

1. Develop an awareness of the interdependence of biology and 
technology. 

2. Develop an awareness of the interaction of biology and society. 

3. Develop an understanding of the ethical responsibility of the 
biologist. 

4. Develop o.n understanding of the responsibilities and dangers 
involved when a biologist is called os on expert witness to testify 
before a court of law or a governmental agency. 

5. Develop on understanding of the interrelationships of biology and 
other disciplines. . . . 

Personal Competenctes and Characteristics of Btolog/ Teachers 

A. Growth OS a Professional Person 

1. Develop on appreciation of the importance of participation in 
various professional teacher and biological organizations. 

2. Develop and strengthen self*confidence. . . . 

3. Develop on awareness of the importance of continuous self^evaluc 
tion through study of various approaches to self-evaluation. 

4. Develop an appreciation of the need far continual self-education. 

5. Develop on understanding of the responsibilities of a high school 
biology teacher. . . . 
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6. Develop on awareness 'of professional resources; I.e., profes- 
sional societies, cammlsslon ofHces and publications, publishing 
companies, etc. 
B. Administrative Relationships 

1. Develop an awareness of the proper channels of communication 
within school systems. 

2. Provide Information an various funding programs available. 

3. Practice in determining materials, equipment and supplies needed 
and procedures In ordering. 

4. Develop a positive attitude toward adopting to local situations. 

The Pedagogy far Prospective Biology Teachers 

A. Philosophy and Rationale of Biology Programs 

1. Develop on understanding of the biology curriculum. . . . 

2. Develop on understanding of the processes involved in the se- 
lection of course content. , . 

B. Use of Instructional Medio 

1. Develop on awareness of the ways In which specialized medio; I.e., 

microscopes, models, film loops, over-head projectors, video topes, 
etc., hove been used and how their effectiveness has been evolu- 
oted. 

2. Provide first-hand experiences In improvising, coring for, and 
using the ronge of available instructional medio. 

3. Identify sources of instructional materials. • . . 

C. Clossroom Techniques 

1. Develop on understanding of the learner and the learning 
process. . . . 

2. Develop on understanding of the various methods useful in 
teoching biology and how to determine when to use eoch. , . . 

D. Knowledge ai the Steps in Planning New ond/or Remodeling Science 

Fociiities 

1. Develop on understanding of basic principles underlying science 
facilities. . . . 

2. Develop on awareness af the desirable characteristics of second- 
ory school biology facilities. , . . 

E. Evoluotion Techniques in Biology 

1. Develop on understanding of the philosophies and assumptions 
underglrding the proctlces of evaluation. . . . 

2. Develop on awareness of the various sources of evaluation mo- 
teriols used in teoching biology. . . . 



3> Develop an understanding of various grading systems used In 
teoching biology. , . . 

Role-Playing Project 

As a fallowup of Publication 25, CUEBS conducted several 
workshops on the use of simulated situations in science teach- 
ing for science educators and science supervisors. These 
workshops were conducted by David Lehman, then of the 
University of Texas. A manual far using simulated situations, 
in the preparation of teachers, including a guide to con- 
ducting workshops in their use, was prepared by Dr. Leh- 
man and published as CUEBS Publication 30, February 1971, 
Role Playing and Teacher Education, A Manual for De- 
ve/opmg /nnovaf/ve Teachers. The following excerpt indicates 
the intent of the publication and of the use of simulated 
situations: 

The S/mu/o/ec/ SUvaiions were designed for use In o typical science 
teaching methods course or as o port of o student teaching seminor. 
These situations were intended to develop the following four teaching 
skills: 

o. Guiding and evaluating students through o prestructured seorch- 
ing process of asking questions about o problem so that students dis- 
cover certain basic scientific concepU; 

b. Using student questions and ideas In o discussion to trigger further 
questions, ideas, and answers from the students; 

c. Using the science teaching laboratory as o tneons of introducing 
and developing concepts through the students' own active discovery; and 

d. Guiding students in examining the processes by which scientific 
knowledge is acquired and in developing the students' own abilities to use 
these processes to acquire knowledge for themselves. 

These situations also were Intended to develop three interpersonal re- 
lations skills. 

e. Establishing o climate of mutual respect in the science laboratory 
and classroom. 

f. Accepting and expressing appropriately their own feelings a< 
teachers; and 

g. Accepting and responding adequately to the needs and feelings of 
individual students. 



PREPROFESSiONAL TRAINING 
FOR THE MEDICAL SCIENCES 



Panel Members (address at time of appointment); Thomas 
B. Roos (Chairman), Dartmouth College; Harrison M. Berry, 
Jr., University of Pennsylvania; Stanley N. Gershoff, Harvard 
University; Pauline Gratz, Columbia University; B. F. Hoerlein, 
Auburn University; Joseph L. Kanig, Columbia University; 
Robert G. Page, University of Chicago; Paul J- Sanazaro, 
Association of American Medical Colleges; Eugene Spaziani, 
University of Iowa. 

The panel considered: (1) relevance of training in general 
biology to preparation for the medical sciences; (2) Identifi- 
cation of second-level biology courses that might be ap- 
propriate for premedical students; and (3) relation of "liberal 
arts'' training to the preprofessional medical student. 

The Panel prepared a questionnaire designed to identify 
the kind of biological knowledge that the professional schools 
in the medical sciences expect a student to gain during un- 



dergraduate study. Some of the questions were specific, 
others open-ended. The questionnaire asked for 80 responses 
related to a Biological Information Grid that includes 80 
areas of biological knowledge. On one leg of the grid were 
the following ten categories: atoms, molecules, macromo/e- 
cu/es, macromo/eco/ar aggregates, organelles, cells/ cellular 
aggregate, indiwiduals, aggregate of individuals, populations 
and larger associations. On the other leg of the grid there 
were eight categories: energe//cs, /nforma//on, skills, struc- 
tural diversity, development, adaptation, integration, pra- 
liferatian. Each block in the grid further identified the bio- 
logical knowledge; e.g., the ce//s-energe//cs" block includes: 
absorption, excretion, membrane transport, phagocytosis. 

The questionnaire was distributed to the deans of all 
medical, dental, veterinary, and public health schools in 
the United States and to the deans of selected, degree- 
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granting schools of nursing, medical technology, and phor- 
macy. Each dean was requested to direct copies to ap- 
propriate faculty members, including those with responsi- 
bilities for admission and for teaching in basic and clinical 
areas. Completed questionnaires were returned by 564 
persons representing 103 different institutions (41 dental, 65 
medical, 15 veterinary, 18 medical technology, 27 nursing, 
45 pharmacy, and 16 other). 

This survey of diverse medical science training institutions 
was also devised to elicit biographical information from the 
respondent, information on prospective curricular change 
within his institution, and identification of necessary back- 
ground material. Results of the survey were incorporated 
in CUEBS Publication 27 (1969), Bioiogizal Prerequisites for 
Educaiion in the Healih Sciences. The report contained these 
major recommendations: 

I) Recent changes m understanding of biology have already produced 
new approaches to biological education in high schools and colleges and 
are beginning to influence curricula in professional schools in the health 
sciences. It is therefore necessary that continuous discussion be estab- 
lished and maintained within institutions and between professional groups 
to transmit news of course changes and requirements. Several specific 
mechanisms are suggested, including (a) standing university committees, 
composed of teochers of preprofcssionol courses, to explore the contents 
and interdigltatton of these courses; (b) improved catalog descriptions 
or supplements to catalog descriptions to provide admissions committees 



vith more accurate and current information on the material taught in 
different courses and the sequence of its presentation; (c) regular sym- 
posia at meetings of societies in the heolth professions to inform mem- 
bers of these groups of new approaches both to undergraduate and 
professional school education; and (d) periodic r^pproiso! of profes- 
sional school admission requirements and opportunities for advanced 
placement to take advantage of ongoing changes in undcrgroduote 
courses. 

2) Preparation for practice in any of the health sciences must include 
0 thcorcticol background in biology equivalent to that in o biology core 
program. It is unimportant whether tnts background be obtained before 
or oftcr entering professional school, but recognizing the breadth of 
information respondents deemed necessary, preparatory education may 
be more efficiently gained before, rather than concurrently with, pro- 
fessional study. The orientation within these backgr.-}und areas should 
be toward gaining understanding rather than grades. Thus satisfactory 
performance in a rigorous course is preferable to superb performance 
in 0 trivial one. Special courses designed only to preporc students for 
professional study ore inadequate. 

3) Specific course requirements for preparation and admission to 
professional school should be kept to a minimum. This con be done by (a) 
keeping abreast of changes in undergraduate courses; (b) teoching all 
specific skills needed for practice at the professional school, rather than 
the preparatory level; and (c) redefining the aims of professional schools 
to fit the precise kinds of graduates they wish to produce. The lost 
point requires that a student limit himself somewhat in his ultimate choice 
of schools, but this is done c/e /ocfo at present; further definition of aims 
by each school within a profession could reduce student disillusionment 
and contribute to more effective education at all the various schools. 



PREPROFESSIONAL TRAINING 
FOR THE AGRICULTURAL SCIENCES 
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Panel members (addresses at time of appointment): Roy A. 
Young (Chairman), Oregon State University; Edward G. Buss, 
Pennsylvania State University; Wesley P. Judkins, Virginia 
Polytechnic Institute; Roy M. Kottman, Ohio State University; 
A. L. McComb, University of Arizono; James H. Meyer, Uni- 
versity of California at Davis; Henry S. Mosby, Virginia 
Polytechnic Institute; J. R. Shay, Purdue University; and R. 
H. V/estveld, University of Missouri. 

This panel was constituted to recommend in detail de- 
sirable preparation in biology for undergraduate students in 
agriculture, forestry, and related fields as well as to recom- 
mend I elated courses in physical sciences and mathematics. 
The panel also considered the extent to which agricultural 
curricula might Include the same biology core program 
taken by other biological science majors. 

The panel early recognized that it would be an Herculean 
task to evaluate adequately all the implications involved In 
the questions posed, especially when students in such di- 
vergent areas (e.g., forestry, wildlife, food science, agri- 
cultural engineering, pre-veterinary medicine) were to be 
considered. In an effort to obtain the broadest thinking pos- 
sible, six action committees composed of scientists from uni- 
versities throughout the country were created in coopera- 
tion with the Commission on Education in Agriculture and 
Natural Resources (CEANR). Each action committee con- 



sidered one of the following areas: animal sciences, plant 
and soil sciences; natural resources, food sciences, bioengi- 
neering, social sciences; and each was charged with the re- 
sponsibility for studying and recommending desirable prepa- 
ration in the biological sciences and cognate disciplines for 
undergraduates majoring in the committee's area of special- 
ization. The committees were asked to think in terms of re- 
quirements for students who will be professional scientists and 
agricultural production workers in the 1980's. 

Summary of Action Committee Recommendations 

One basic premise recurs throughout the reports: All ag- 
ricultural students should take the same courses that other 
science students take. There should be no "special" courses 
in mathematics, physics, and chemistry for agricultural stu- 
dents. 

Biological Subject Matter 

Integration of the study of plants, animals, and micro- 
organisms in an introductory sequence in biology was a 
strong recommendation of all committees. Opinions differed, 
')Owever, on whether this sequence should begin in the fresh- 
man or sophomore year. Those who recommended delaying 
it until the sophomore year did so in order to allow struc- 
turing of the course at a higher level, following the study of 
introductory chemistry and mathematics. In this case, physics 
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and elements of biochemistry would be either prerequisite 
or coreqjisite. 

Most committees ossumed thot entering students would 
hove hod BSCS biology or its equivolent in high school. 

While only two committees (Sociol Sciences ond Naturol 
Resources) specificolly suggested emphasis on economic plonts 
ond animols in the introductory sequence, severol others 
recommended thot higher orgonisms be used when possi- 
ble in the illustrotion of bosic biologicol principles. 

At leost two different opprooches to teoching the intro- 
ductory biology sequence were recommended. In one, in- 
struction would be orgonized on the bosis of levels of bio* 
logic ol orgonizotion (e.g., moleculor, cellulor, tissue-orgon, 
orgonism, populotion, ond community) ond proceed in thot 
order. (The Plont ond Soil Science Committee recommended 
thot .instruction begin ond end with the orgonism, on entity 
with which the student would be more fomilior.) 

The second opprooch would be o somewhot troditionol— 
olbeit integroted— orrongement beginning with o study of 
motter and the leost complex orgonisms. Instruction would 
then proceed to cell structure ond function, growth ond de- 
velopment, physiology, reproduction, genetics ond evolution, 
behovior ond the nervous system, toxonomy, etc., with some 
recognition of the feotures which distinguish plonts from 
ci^imols. 

The choice of opprooch recommended wos somewhot re- 
loted to the yeor during which the biology sequence would be 
storted, with the Food Science ond Bioengineering Commit- 
tees recommending thot the "levels" opprooch be storted 
in the sophomore yeor. 

There wos very little generol ogreement on the most 
oppropriote theme for the introductory sequence or, indeed, 
whether there should be o theme. At leost two committees 
(Saciol Sciences ond Bioengineering) preferred on ecologicol 
theme, but severol others ploced more emphosis on unity in 
biology. 

The Sociol Sciences Committee's recommendotion limited 
biology instruction to o single first yeor course, except for 
form monogement ond ogrl-business mojors. It recommended 
thot ecology, behovior, ond generics be stressed in the first- 
yeor course ond thot more emphosis be ploced ot the or- 
gonism, populotion, ond community levels thon ot the molecu- 
lor ond cellulor levels. This committee would use the loborotory 
only when it wos the most efficient way of teoching concepts 
ond principles, rother thon using it simply for the teoching 
of techniques. 

The committees recognized ond generolly endorsed the 
ideo thot the increosingly quontitotive ond onolyticol no- 
ture of biology should be reflected In the undergroduote 
courses. This oppeoled especiolly to the Bioengineering Com- 
mittee. Severol committees, however, coutioned ogoinst treot- 
ment of biologicol topics exclusively in obstroct physicol- 
chemicol terms. 

Mathematics 

Strong support for mothemotics come from oil committees. 
It wos recognized thot most high schools in the future would 



provide pre-colculus troining; thus the first required college 
mothemotics could be o yeor of colculus. College students 
with inodequote mathemoticol bockgrounds might be re- 
quired to toke pre-colculus courses without curriculor credit. 
The increosing need for skills in stotistics ond doto processing 
wos recognized. Some committees recommended o second 
full yeor of mothemotics, including mothemoticol onolysis, 
lineor olgebro, ond probobility. 

Chemistry 

All committees recognized the need for orgonic chemistry 
ond oil except the Sociol Sciences Committee recommended 
biochemistry. In some coses, physicol chemistry wos recom- 
mended. Uniformly, there wos dissotisfoction with the pres- 
ent omission or de-emphosis of the chemistry of orgonic com- 
pounds in most current introductory chemistry courses. The 
committees olso stressed the need for o quontitotive physi- 
col opprooch rother thon o descriptive opprooch to the 
first-yeor course in chemistry. 

Physics 

The need for college level courses in physics wos ocknowl- 
edged by oil but the Social Sciences Committee (which 
concluded thot a good high school physics course wos suffi- 
cient). The committees generolly recommended one yeor of 
college physics. Some suggested thot o course in biophysics, 
tought by o biologicolly oriented deportment, should be of- 
fered. The committees ploced less emphosis on physics thon 
on chemistry, but there wos overlop in the recommendo- 
tions for the subject-motter oreos of physics ond physicol 
chemistry. 

Pane! Recommendations 

Students in oil oreos of ogriculture should, os o minimum, 
toke o bosic integroted generol biology sequence contoining 
concepts of orgonismol biology, environmentol biology, ond 
moleculor-cellulor biology. The treotment should be rigorous 
ond the progrom should follow odequote preporotion in 
chemistry, mothemotics, ond physics. 

Upper division courses importont to the field of emphosis 
(e.g., onimol science, food science) should be built upon the 
bosic biology sequence. Courses such os biochemistry, ecology, 
genetics, microbiology, pothology, nutrition, ond physiology 
would be oppropriote, depending upon the oreo of student 
speciclizotion ond the level of ottoinment sought. 

Those students whose coreer interests ore indefinite ot the 
outset of their college coreer might be offered o course in 
opplied biology to help them decide upon their gools. (Such 
o course might olso be of interest to liberol orts students.) 
The course might consider such topics os an overview of the 
ecosystem, the relotion of onimols ond plonts to the culture 
of mon, world food problems, etc. The course would not be 
prerequisite to courses in the generol biology sequence. 

If oppropriote biology "core" curriculo ore developed ot 
vorious institutions, oil ogric>jlture students should portlct- 
pote. The core should be flexible enough so thot students in 
ogriculturcl economics, rurol sociology, or ogri-bL'::riess might 
leove it ot the end of the first yeor with o good bosic opprecio- 
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Hon of biological principles. However, all other agriculture 
students should take the full core, usually two to five se- 
mesters in length, concomitant with chemistry, physics, and 
mathematics. 

A typical curriculum in natural science for studen/s plan- 
ning careers in any area of agriculture other than agri- 
cultural economics, rural sociology, or agri-business might 
assume the following form: 

First Year: Chemistry— General Chemistry, with emphasis 
on carbon compounds. Mathematics ^ Intro- 
ductory calculus, linear algebra (See courses 
1 and 3, CUPM report).' Physics — General 
Physics. 

Second Year: Biology^— Organismal biology,* environmental 
biology,*' and cellular-molecular biology.' 
Chemistry— Organic chemistry plus physical 
chemistry or biochemistry. Mathematics— Prob- 
ability (See course 2p, CUPM report).-'* 
Phycics— As required by field of emphasis, 

> A Generol Curnculum in Molhemotict for ColUgti, 1965. Committee on the 
Undergroduotc Progrom in Mothemotici (CUPM)« P. O. Box 1024, Berkeley, 
Colifornio 94701« p. 76. 

? Following ore exomples of topici thot would be included in luch couriei. 
No tequenliol order ti implied by order of lilting. 

*) Siructurol ond functtonol orgonizotion of higher plonti ond onimoli; 
ph/iiology, growth ond dlFerenllotion, morptiology, orgonizotion of htghet 
Crgrni-m : ccnlemp'^ror/ t-pici «uch oi biologicol clocks^ photoinduction 
of flowering, ncurol iccrettOni, behovior« ond lelf ^recognition mechontcs. 
Concepts of Ihc ecoiyitem, including energy exchonge, productivity, phyi* 
icol^ limiting^ focton (light, temperoture, woter, ond rodiotion) ond bio- 
logiC'*! limiting; fcctori; structure ond d^nomict of populotioni ond com. 
munitici; freih woter, nioriftc ond tcrreitriol hobitoti; ecology ond humon 
w«lfore, including agriculture, noturol reiourcei, ond public heolth. 

•■) The chemicol ond phyiicol properties of celli, enzymei, ond chemicot 
reoctioni, cellulor difFerentiotion, stimuli ond response chorocteristics. 
sexuol ond osexcol reproduction, ond niutotions in genetic opporotus ond 
ONA. 

^ A Ccncrol Curriculunt in MoihCmotics for Colleges, 1965. Ibid. 



Third Year: Biology— Selected courses in areas basic to 
field of interest (e.g., biochemistry, ecology, 
genetics, microbiology, nutrition, pathology, 
physiology). 

Fourth Year: Biology— Specialized biology, systems biology, 
and population biology. 

The above recommendations are based upon the following 
premises: 

A) The undergraduate curriculum should allow for emphasis 
in three major areas: (1) graduate study, which em- 
bodies strong requirements in the basic sciences; (2) 
work of a technological nature, which may require 
some graduate work to increase the depth of knowl- 
edge; (3) work in the "management" areas, which 
may require a fifth year of study. 

B) At the advanced levels, the undergraduate curriculum 
should allow for differences in depth and emphasis. 
The food sciences, for example, may need concentrated 
work in molecular and cellular biology; natural re- 
sources may need additional emphasis upon popula- 
tion and community biology; etc. 

C) The undergraduate curriculum should affer flexibility to 
students. Many students change their majors prior to 
graduation. Concentration on basic science and math- 
ematics courses during the initial years will enable stu- 
dents to shift career objectives without serious loss of 
time. 
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Panel Members (address at time of appointment): Aubrey 
W. Noylor (Chairman), Duke University; Charles C. Bowen, 
Iowa State University; A. Gib DeBusk, Florida State Univer- 
sity; David M. Gates, Missouri Botanical Gardens; J. W. 
Hasting, University of Illinois; Henry Koffler, Purdue Univer- 
sity; Fred Snell, State University of New York at Buffalo. 

Chemistry Interface 

The panel initiated, in cooperation with the Advisory Com- 
mittee on College Chemistry (AC.i), publication of a series 
of monographs concerned with the bi' *agy-chemistry inter- 
face. From 12 to 15 paperbacks, about .JO pages long, were 
envisioned to cover topics such as: Catalysis; Chemical Evo- 
lution; Electron Transfer Phenomenon; Geometry of Mole- 
cules; Interaction of Radiation and Matter; Information Stor- 
age and Retrieval in Molecular Systems; Mocromolecules; 
Organic Reaction Mechanism; Surfaces, Films, and Mem- 
branes. The editorial board consisted of: Charles C. Price, 
Editor (University of Pennsylvania); L. Carroll King (North- 
western University); Leonard K. Nosh (Harvard University); 
Robert H. Burnis (University of Wisconsin); and Aubrey W. 
Q Noylor (Duke University). Five years later, in 1970, the 
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first two volumes in the suggested series appeared. They 
were Ught and Uwtng Matter, Volume I; The Physical Part 
by Roderick Clayton, and Introduction to Organ/c Reaction 
Mechanisms by Otto Bonfey. Both volumes were published 
by McGraw-Hill Book Company, New York. 

Mathematics Interface 

'n cooperation with the Committee on the Undergraduate 
Program in Mathematics the panel produced a booklet of bio- 
logical-mathematical problems, identifying those areas of 
mathematics most suitable for biologists, and to integrate 
mathematical concepts into biological instruction so as to 
enhance the simultaneous development of biological and 
mathematical sophistication. This project was conducted by: 
Robert M, Thrall (University of Michigan); H. Robert Von 
der Voort (North Carolina State University); Henry Koffler 
(Purdue University), and Fred M. Snell (State University of 
New York at Buffalo). 

General 

The panel was discharged upon completion of these 
two projects. Subsequently, in the spring of 1968, CUEBS 



convened on od hoc committee whose chorge was to develop 
approoches to subject motter which might yield a fresh under- 
stonding of interfoce relotionships ond leod to o meoningful 
integrotion of biology ond other disciplines. Committee mem- 
bers were Gorrett J. Hordin, University of Colifornio, Sonto 
Borboro; John R. Plott, University of Michigon; ond Arnold 
T. Towe, University of Woshington School of Medicine. CUEBS 
Director Martin W. Schein worked with this committee. 

One opprooch developed by the committee wos described 
as project-oriented. It involved studying o cluster of things be- 
couse they ore relevont to one onother ot a porticulor time. 
One member of the committee wos to prepore o model of such 
moteriols directed toword the sociol sciences; onother wos to 
construct o model in the physicol sciences. Moteriols on other 
topics might then be potterned ofter these models. 

A second opprooch suggested the ideo of orgonizing in- 
dividuol courses-ond eventuolly, perhops entire curriculo— 
from the perspective of systems anolysis. A smoll working 
conference, following collection of somple models, wos 
proposed os o meons of considering this opprooch. 

No products issued from this committee. 

Physics, Agriculture, and Natural Resources 

In November 1968, CUEBS cosponsored with the Com- 
mission on Educotion in Agriculture ond Notionol Resources 
(CEANAR) ond the Commission on College Physics (CCP) 
a "Working Conference on Source Moteriol in Physics-Biology- 
Agriculture ond Noturol Resources." The rotlonole for this 
conference, ottended by 15 persons representing these oreos, 
recognized thot: "1. existing physics courses do not serve 
ideolly the needs of mojors in biology, ogriculture ond the 
noturol resources; 2. it is not practicoble or desiroble to 
hove a seporate elementory physics course for every group 
of students with distinguishoble coreer gools; 3. o solution 
which appeors hopeful is to creote new moteriols in mod- 
ules. . . The conference developed detoils of modulor for- 
mot ond recommended the following topics in order of im- 
portonce: rodiotion ond optics; electricity ond mognetism; 
moleculor physics ond fluid dynomics; mcchonics ond sound. 



A protocol for development, testing, and publicotion wos de- 
veloped but further efTort wos precluded by the fiscol cutbock 
eoch of the Commissions experienced in 1968-69 ond 
by the impending operotionol phose-out of the Commissions. 

The Environmental Education Movement 

This problem-focused, interdisciplinory educotion move- 
ment wos initioted ofter the interdisciplinory ponel hod com* 
pleted its work. Two mojor products developed from stoff 
efforts. First, there wos o special issue of CUEBS News in 
Morch 1970 to coincide with April 20— E Doy. This issue of 
the News, whose originol printing of 20.000 copies wos re- 
plenished by on odditionol 20,000 copies, explored moking 
the problems of ochievement and mointenonce of environ- 
mentol quolity ocodemic problems by exomining the "stote 
of the ort" in compus orgonizotions; scientist-citizen coolitions; 
symposio, seminors, ond short courses; new courses; insti- 
tutes ond centers; colleges ond schools. 

This was followed in 1972 with CUEBS Publicotion 35, 
April 1972, EnvJronmen/o/ Educo/(on; AcodemJo's Response, 
the result of o joint project with The Conservotion Foundo- 
tion through its Educotion Director, Jomes Aldrich, ond CUEBS 
Director, Edword Kormondy. Stotements were collected from 
the following 15 institutions whose progroms highlighted the 
ronge of issues thot chorocterize different institutionol re- 
sponses to interdisciplinory environmentol studies: College of 
the Atlontic, Dortmouth College, Evergreen Stote College, 
Hompshire College, Huxley College (Western Woshington 
Stote College), Indionu University, Pennsylvonio Stote Uni- 
versity, Prescott College, Stote University of New York ot 
BufTolo, University of British Columbio, University of Coli- 
fornio ot Sonto Cruz, University of Michigon, University of 
Wisconsin ot Green Bay, University of Wisconsin ot Modlson, 
ond Willioms College. Statements were oddressed to orig- 
inol gools ond their subsequent modificotion, relotion to 
other university/college octivitJes, significonce of institutionol 
governonce issues, porticulor problems, ond future pri- 
orities. 



CONFERENCES 



In addition to conferences conducted by the vorious 
ponels ond lorger progrom octivities, ond a number of in- 
tercommission conferences, severol specific kinds of con- 
ferences were conducted by the Commission. 

Conferences on Undergraduate Curriculum 
for Biology Majors 

Three conferences beoring this theme were held in St. 
Louis in Moy 1964, Moy 1965, ond September 1967. Eoch 
wos attended by some 50 college ond university biologists, 
and with few exceptions, the some porticiponts (or their 
alternates) ottended subsequent conferences to moximize 
Q followup on interim developments. 
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At the first conference it wos generally ocknowledged thot 
the then typicol introductory course needed to be exponded 
to constitute o sequence of courses or "core progroms," most 
or all of which would be token by all future biologists of 
whotever intended oreo of biologicol speciolizotion. 

The second conference focused on the procticol ond stro- 
tegic ospects of curriculor reform ond wos summorized by 
the conference Choirmon, Thomos Holl, in on orticle entitled, 
"How to Move o Cemetery" (CUEBS News, Februory 1966). 
Excerpts from thot summory follow: 

Ar6 ftaching'loadi a barntr lo rtformT In the sorts of institutions 
represented at the conference— lofge and complex universities, private 
universities, liberal arts colleges/ teacher training Institutions—heavy 



icoch^ng loodt ore a serious problem. Significont curriculor improve* 
mcntt require bolh summer so/on'es ond reduced ocodemi'c yeor /oodi 
for tcochcrt who hov& isgilimote interests in curriculor innovolion. Fed* 
erol ogcncy finoncing only portly solves this problem. Furthermore, it 
teems cfcor thol, quite osidc from the od hoc cost of innovotion, keeping 
obrcost of the "new biology" is increosingly demon ding of professional 
time |ust becouse of its highly techr^icol content and its ropid rcte of 
growth. Too heovy o tcoching lood virtuolly guorontees the twin vices 
of professiono/ sfagnofion ond curricu/or ariochronism. 

How much o/ an obsfoc/e arc physico/ /imifofions? Spoce ond equip> 
mcnt were unonimousiy recognized os foctors limiting curriculor progress, 
if the core*concept spreods ropidiy beyond the institutions in which l\ 
hot olreody been initioted, new teoching insloliotions (especioliy teoching 
loborotories ond equipment) will be needed to permit undcrgroduotes, 
including freshmen ond sophomores, to do more work thon they ore now 
doing in cytology, physiology, microbiology, genetics, and even elementory 
biochemistry (which is increosingly represented in progressively constituted 
loborolory exercises ond textbooks). The demond for such new physicol 
focilittes moy ropidiy outstrip the ovoilobility of support. 

Do sludenf I'nobt/i'fi'es ond lock of preporofion inhibif reform? This is 
on old problem with o new oculenesv It is increosingly impossible to 
folk obout living systems without the use of chemicol concepts, including 
ones of consideroble sophisticolion. If we could count on hoving oil 
or most of our incoming students well troined in chemistry in high school 
—soy with o good twclflh-grode course of the typf recommended In 
the high school curriculum stvdies— the problem would be less severe. 
Whot wc con ossume, in foct, from this direction, differs in different sorts 
of colleges. It is probobly alrcody true thot in hord-to-enter privote 
colleges, most entering students hove studied some chemistry in high 
school, in ony cose, eorlier studies conducted by CUE8S suggest thol 
in strong institutions, introductory core biology tends to become a 
sophomore course, wif/i freshmon chemistry os a prerequisife and or- 
goni'c c/iemi'sfry foien concurrent/y. 

Ta vthoi exfenf are /ocof adminisfrafive offifudes and procedures an 
f'mpedonce fo curn'cu/or revision? The adminlstrotors come off, in generol, 
rother well in this port of the discussion ot St. Louis. (Admlristrotive in- 
terest in curriculor improvement wos reported to be greoter in some 
institutions thon thot of the teoching stofl.) It wos felt, however, thot 
odministrotors do not olwoys reolize the immense cost— In time, energy, 
ond money— Ihot significont innovotion implies. 

To whof exfenf doe* /ocof focvlty in erf ia ^or even incompetence where 
il exi'sfs) impede curn'cu/or progress? In onswer to this delicate question 
it wos odmilted thot inertio and Incompetence are widespread and thot 
they monifest themselves in quite different woys in different si'iuotions. Eoch 
local situotion thus requires o portly individuolized solution. Two things, 
in generol, seem needed: better opportunities for the continuing scien- 
fific educotion of college teachers, including programs now borely ex- 
ploited; ond, obove all, the encourogement within every institution 
of on open spirit toword experimentotion and revision by those with 
tolent to undertoke it. How to convert these from pious exhortotions into 
procticol octlon progroms Is a question urgently in need of creotive 
ottention. 

How c/ear o concurrence h there concerning the meaning ond contenf 
of /he core? This question elicited the oppeol by mony conference por- 
tlclponts thot CUEBS do something to clorify the core ideo. It is generolly 
enough recognized thot the indispensible centrol core of biologtcot knowl- 
edge hos grown by leops and bounds. In effect, this implies fhe ex- 
ponSf'on of the present sfng/e introduc/ory bio/ogy course info o sequence 
0/ such courses. Such a sequence is fhe core. However, there is for from 
ony agreement on whot the core should encomposs. Ultimately, this Is 
0 question which most enlightened groups, e.g., the members of a 
department cooperoting in curriculor revision, will wish to decide for 
themselves. 

The third conference wos summorized in on orticle en- 
titled, "The Everchonging Curriculum" in the Februory 1969 
issue of CUEBS News. 



Conference on Education in Biology 

To discuss contributions of the professionol (discipline- 
oriented) biologicol societies to the improvement of bio* 
logicol educotion, two conferences were held, one in 
December 1965 ond the second in November 1967. The 
recommendotions generoted during the first conference, which 
wos ottended by 50 representotlves of the professionol so- 
cieties, were os follows: 

1) Societies, should recognize their responsibilities to edu- 
cotion in their discipline oreos, often tronscending the needs 
of their immediote members. A stonding committee on edu- 
cation is o step in this direction. 

2) Societies should toke odvontoge of existing opportuni- 
ties in educotion, ond ploy on octive role in creoting ond 
stoffing summer institutes ond conferences, os well os shorter 
progroms in connection with onnuol ond regionol meetings. 

3) it is Q legitimote function of discipline-oriented societies 
to review textbooks, especioliy on elementory oiid secondory 
levels, ond to odapt reseorch moteriol for clossroom exercises. 

4) Some societies should consider broodening the bosc of 
their membership in order to include mony teochers of biology 
who could benefit from ossociotion with professionol biologists, 
but presently moy not quolify for membership. 

5) Societies might emphosize in their publicotions ond 
meetings the importonce of excellence in teoching os well os 
excellence in reseorch. To this end spoce might be provided in 
their publicotions for orticles reloting to the teoching of 
biology. Outstonding teoching owords might be given. 

6) The prestige of scc'etios might be used to influence od- 
ministrotors to oilow odequote finonciol support for attend- 
once ot meetings, ond for the provision of odequote service 
personnel 10 toke over mony routine chores in college 
teoching. 

7) Societies must consider the problems ossocioted with 
broodening the bosis of Ph.D. troining to include preporotion 
for college teoching. 

8) The groups olso recommended continued lioison omong 
the educotion committees of the societies, through confer- 
ences such OS this or through other meons. 

A third ond fourth conference were conducted subsequently 
by the AIBS under o specioi gront from the Notiono! Science 
Foundotion. 

Conference on Administration of Biology 
^in Large apd Complex Universities 

A plonning meeting on the Administrotion of Biology in 
Lorge ond Complex University (BIOLU) wos held July 17-18, 
1967, in Son Jose, CoMfornio. The meeting involved o smoll 
number of odministrotors ond scientists who were seeking 
the best woy to fovorobly offect the odmintstrotion of bi- 
ology in this porticulor type of institution. 

The group determined thot future oction should be de- 
signed \/ith the^e purposes in mind: (1) to convene odminis- 
trotors ond scientists for the purpose of onolyzing the impoct 
of the chonging curriculum on the odministrotive structures 
which guide biology in lor-^e ond comple.-^ universities; (2) 
to provide informotion obcut problems ond solutions which 
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hove arisen in new and innovated approaches to admin- 
istration in the biological sciences; and (3) to recommend 
odministrotive patterns which will improve the operational 
setting in which biological education and research occur. 

After his tenure as Associate Director, David G. Barry, then 
of San Jose State College, worked with the Executive Office 
on a projecr on the administrative structure of biology in 
large universities. He submitted o report to CUEBS outlining 
two separate plans, referred to as Programs I and 11. 

Program I would be an attempt to describe the theoretically 
ideal model (or models) for the administrative structure of 
biology in large and complex universities. This would be ac- 
complished by asking o selected number of individuals to 
develop essays outlining their concepts of the ideal admin- 
istrative structure in biology in Utopia University . 

The essays would be edited to produce o significant CUEBS 
publication. The editing would include on appropriate sum- 
mary whose n oin purpose would be to collect the common 
threads from the individual models. Whether this would 
produce a single "master model" is not determinable in 
advance; it probably would not, and it may not even be 
desirable that it should. 

The second Progrom would deal with the "real world." 
The project would include preparation of o number of case 
studies on biological organization at specific institutions. 

The two phases of the study— the ideal and the real- 
would then be considered in a conference or a series of 
conferences on the administration of biology. 

This project died aborning, but fortunately the administra- 
tion in 10 major universities was discussed by Aubrey Gorb- 
mon. University of Washington, in the January 1969 issue 
of Bioscience. CUEBS reprinted this article and gave it wide 
circulation. 

State and Regional Conferences 

Early on^ the Commission sponsored four regional con- 
ferences to engage biologists in meaningful dialogue about 
CUEBS' activities and their own practices and innovations. 
These regional conferences were as follows: Western Re- 
gional Conference (Boulder, Colorado), August 22-23, 1964; 
Midwestern Regional Conference (Lawrence, Xonsas), Oc- 
tober 9-10, 1964; Northeastern Regional Conference (New 
York City), November 6-7, 1964; Southeastern Regional Con- 
ference (Charlottesville, Virginia), April 15-17, 1965. 

Subsequently, a number of state and regional conferences 
on undergraduate education in biolagy were held. Local 
sponsoring groups carried the initiative for the progra ns 
and arrangements and provided the continuity that extended 
the wark into the future. 

A composite list of objectives from the many conferences 
included the following goals: (1) to bring biologists together 
for face-to-face discussions; (2) to open new avenues of ar- 
ticulation between the various colleges (especially between 
two- and four-year campuses); (3) to permit opportunities 
for in-depth discussions of educational or teaching innova- 
tions which have been tried on local campuses (e.g., oudio- 
O tutorial programs and team teaching); (5) to acquaint re- 
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gionol biologists with trends and changes in curriculum pro- 
grams developing on the national scene; (6) to establish 
organizations and action groups for continuation of discus* 
sions and planning on common regiano! problems; and (7) 
to generate professional understanding and involvement in 
processes of accredltir^g, evaluations, elc, at state and re- 
gional levels. 

Many of these objectives match those of several notional 
organizations (i.e., the state academies of science, the Amer- 
ican Institute of Biological Sciences, the National Association 
of Biology Teachers, The American Association for the Ad- 
vancement of Science, etc.). These organizations hove great 
potential strength and influence professional trends at the 
notional level. It is often desirable, however, to deal wjih 
issues at state or regional levels, and to involve working 
biologists directly in action programs. Travel costs, space 
requirements, and size alone limit what con be accom- 
plished in large notional conferences. 

State academies of science, of course, are organized on a 
state and regional basis. However, state academies ore 
generally concerned with the brood spectrum of sciences. A 
prov^rom concerned with in-depth discussions of biological 
curriculum problems does not fit easily into the format of a 
typical academy meeting. 

At each of the state or regional conferences held, CUEBS 
si-pplied from one to three persons as representatives. In 
some contcr^ncC'S, these people served as feature speakers; 
in others they served as resource persons or observers with 
general responsibilities. In many of these conferences, CUEBS' 
cooperation began witK the initial planning stages; in others, 
CUEBS' participation was limited to the final program. In all 
coses, however, the responsibility for the programs, plonninC/ 
financing, etc., of the conferences rested with the local groups* 

Of greater significance is the fact that several of these 
gatherings resulted in rather loose-knit but permanent asso- 
ciations which aim to keep the CUEBS' "spi I^**' olive through 
annual meetings. Maryland, metropolitan New York, Mis- 
souri, Oklahoma, South Carolina, Virginia, and Washington 
are among those which hove or ore establishing continuing 
Organizations. Several of these ore now completely self-sup- 
porting through madest dues. 

Of far greater antiquity than even CUEBS is the Ohio 
Collge Biology Teachers Conference which was organized 
in 1956 and is still going strong. Also, the Association of 
Midwest College Biology Teachers operates on a much wider 
geographical basis than any of the aforementioned groups. 
All these groups, and those which hopefully will yet be 
formed, are a vitally needed component of improving under- 
groduote education. 

The 99 state and regional conferences in which CUEBS 
participated were the following: 

1966: February 5— Oregon Biolagy Conference, State De- 
partment of Education, Salem, Oregon; April 1-2— Georgia 
Biology Curriculum Conference, University of Georgia, Athens^. 
Georgia; September 30-October 1— Midwest Conference on 
Articulation in the Sciences, Hotel Kirkwoad, Des Mcines, 
Iowa; October 14-15— Colorado-Wyoming Conference on 
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Undergraduate Education in Biology, Colorado State Univer* 
sity, Fort Collins^ Colorado; November 1 1-12— Conference on 
College Biology, University of Puerto Rico, Rio Piedras, Puerto 
Rico; November 12— Ohio College Biology Teachers Confer- 
ence, College of Mount St. Joseph on the Ohio, Mount St. 
Joseph, Ohio; December 2-3— Conference on the Under- 
graduate Biology Curriculum in Kansas, University of Kansas, 
Lawrence, Kansas. 

1967: February 10-1 1— Conference on Undergraduate Edu- 
cation in Biology, Arizona State University, Tempe, Arizona; 
March 31 -April 1 —Mid-Hudson, Berkshire, Connecticut Valley 
Regional Conference, Dutchess Community College, Pough- 
keepsie. New York; April 7-8— Conference on Undergraduate 
Education in Biology, Indiana University Medical Center, In- 
dianapolis, Indiana; April 21-22— Washington State Biology 
Conference, Stekekin Lodge, Lake Chelan, Washington; April 
29— Bioinstructional Improvement Organization of Twin City 
Area, Hamline University, Saint Paul, Minnesota; May 5-6— 
Biology in the California Public Colleges, San Jose State 
College, San Jose, California; May 5-6- Michigan Conference 
on Undergraduate Biology, Western Michigan University, 
Kalamazoo, Michigan; May 12-13— Northern Plains Confer- 
ence on Undergraduate Biology, University of South Da- 
kota, Vermillion, South Dakota; May 12-13— Virginia Confer- 
ence on Education in Biology, Virginia Polytechnic Institute, 
Blacksburg, Virginia; May 26-27- Hawaii Biology Conference, 
University of Hawaii, Honolulu, Hawaii; June 2-3— The Con- 
ference on the Undergraduate Biology Curriculum, Paterson 
State College, Wayne, New Jersey; September 30— Wiscon- 
sin Conference on Biological Education, Wisconsin State Uni- 
versity, Oshkosh, Wisconsin; October 6-7— West Texas Region 
on Undergraduate Biology, Howard County Junior College, 
Big Springs, Texas; October 13-14— Alabama Biology Con- 
ference, Birmingham-Southern College, Birmingham, Alabama; 
October 1 3-14— Louisiana Conference on Undergraduate 
Biology, Louisiana State University, Baton Rouge, Louisiana; 
October 14— Arizona Biology Conference, Mesa Community 
College, Mesa, Arizona; October 19— Southeast Texas Con- 
ference on Undergraduate Education in Biological Sciences, 
University of Houston, Houston, Texas; October 20-21— Massa- 
chusetts Biology Conference; October 27-30- Tennessee Con- 
ference on Undergraduate Biology; November 3-4— West Vir- 
ginia State Conference, Mt. Chateau State Park, West Virginia; 
November 1 7-1 8— North Texas State University, Denton, 
Texas; November 17-18— Baylor University, Waco, Texas; 
December 2— East Texas State University, Commerce, Texas; 
December 1-2— Arkansas Biology Curriculum Development 
Conference, The Arkansas State Teachers College, Conway, 
Arkansas. 

1968: February 1 6-17— University of Colorado, Boulder, 
Colorado; February 1 6- 1 7— Abraham Baldwin Agricultural 
College, Tifton, Georgia; March 1 -2— Samford University, 
Birmingham, Alabama; March 1-2— Texas A&l University, 
Kingsville, Texas; March 15-16— Rider College, Trenton, New 
Jersey; March 22-23- Vassar College, Poughkeepsie, New 
York; March 22-23— Bucknell University, Lewisburg, Penn- 
sylvania; March 29-30— Hofstra University, Hempstead, New 



York; April 5-6- Oklahoma State University, Stillwater, Okla- 
homa; April 5-6— Virginia Polytechnic Institute, Blacksburg, 
Virginia; April 18-19— Sam Houston State College, Hunts- 
ville, Texas; April 20— Phoenix College, Phoenix, Arizona; 
April 26-27— San Jose State College, San Jose, California; 
April 26-27; Ricks College, Rexville, Idaho; April 26-27- 
State University College, Brockport, New York; May 17-18— 
Southern Illinois University, Carbondale, Illinois; October 
4-5— Hardin-Simmons University, Abilene, Texas; October 
1 1-1 2— Tennessee Technological University, Nashville, Ten- 
nessee; October 18-19— Stanislaus State College, Turlock, 
California; October 18-19— Hartwick College, Oneonta, New 
York; October 24-25— Dominican College, Houston, Texas; 
October 25-26— Texas A&M University, College Station, 
Texas; October 25-26-University of Redlands, Redlands, Cali- 
fornia; November 8-9— State College at Bridgewater, Bridge- 
water, Massachusetts; November 15-16— Temple Junior Col- 
lege, Temple, Texas; November 15-16— Northern Illinois Uni- 
versity, De Kalb, Illinois; November 16— Central Stote Uni- 
versity, Wilberforce, Ohio; November 22-23— Hendrix College, 
Conway, Arkansas. 

1969: February 14-15— Western Michigan University, Kala- 
mazoo, Michigan; March 6-7— Bloomsburg State College, 
Bloomsburg, Pennsylvania; March 6-7— Laredo Junior College, 
Laredo, Texas; March 7-8— Louisiana State University, Baton 
Rouge, Louisiana; March 14-15— Rio Hondo Junior College, 
Whittier, California; March 28-29-Colorado State College, 
Greeley, Colorado; March 28-29— College of William and 
Mary, Williamsburg, Virginia; April 18-19-C. W. Post 
Campus of Long island University, Brookville, New York; 
April 25— Tarrant Junior College, Ft. Worth, Texas; May 

16- 17— New Mexico Highlands University, Las Vegas, New 
Mexico; September 26— Maryland College Biology Teachers 
Conference, Emmitsburg, Maryland; October 3-4— Missouri 
Conference on College Biology, Warrensburg, Missouri; Oc- 
tober 10— Western North Carolina Conference on College 
Biology, Montreat, North Carolina; October 1 7-1 8— East 
North Carolina Conference, Greenville, North Carolina; 
October 31 -November 1— West Texas and Eastern New Mex- 
ico Regional Conference, Te;:as Tech University, .Lubbock, 
Texas; November 6— North Carolina State College at Raleigh; 
November 8— Ohio College Biology Teachers Conference of 
Wooster, Wooster, Ohio; November 14-15— South Carolina 
State Conference at Clemson; November 14— Central Texas 
Work Conference on Undergraduate Biology, Navarro Jun- 
ior Collegp, Corsicana, Texas; November 14— Arkansas Bi- 
ology Curriculum Conference, Arkadelphia, Arkansas; No- 
vember 20-21— Kentucky State Conference, Centre College, 
Danville, Kentucky; November 21-22- 3rd Annual Massachu- 
setts Biology Conference, Southeastern Massachusetts Univer- 
sity, North Dartmouth, Massachusetts. 

1970: February 6— North Central Texas Work Conference 
on Undergraduate Education in the Biological Sciences; March 
6-7— Louisiana State Confornce on Education in the Biological 
Sciences, Southern University, Baton Rouge, Louisiana; April 

17- 18— 4th Virginia Conference on Education in Biology, 
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Randolph-Macon Woman's College, Lynchburg, Virginia; 
May 1-2— Millersville State College, Millersville, Pennsylvania; 
September 25-26— Maryland College Biology Teachers Con- 
ference, Charles County Community College, La Plata, Mary- 
land; October 8-9— East Texas Interregional Curriculum Con- 
ference, Sam Houston State University, Huntsville, Texas; 
October 9-10— Northwest Regional Conference on Biological 
Education, Reed College, Portland, Oregon; October 17— 
South Carolina Articulation Conference, The University of 
South Carolina, Columbia, South Carolina; October 30-31 — 
4th Annual Arkansas Biological Curriculum Development 
Conference, University of Arkansas, Fayetteville, Arkansas; 
October 30-31— Missouri Conference on Biology, Lincoln 
University, Jefferson City, Missouri; November 13-14— West 
Texas and Eastern New Mexico 1970 Regional Conference, 



West Texas State University, Canyon, Texas; November 13- 
14— Ohio College Biology Teachers Conference, Kenyon 
College, Gambler, Ohio. 

1971: February 19— North Texas Regional Conference, E! 
Centro College, Dallas, Texas; March 5— Louisiana Confer- 
ence on Education, Nicholls State University, Thibodeaux, Lou- 
isiana; April 2-3; Virginia Conference on Education in Bi- 
ology, Virginia Western Community College, Roanoke, 
Virginia; April 2-3— Mid-South Regional Conference on Un- 
dergraduate Biological Education, Memphis State University, 
Memphis, Tennessee; April 16-17— Kentucky Conference on 
the Life Sciences, Berea College, Berea, Kentucky; April 
23-24— Science Division, Alabama Association of Junior Col- 
leges, Alexander City State Junior College, Alexander City, 
Alabama. 



THE CONSULTANT BUREAU 



The CUEBS Consultant Bureau was established in 1964 as 
one of the first formal activities of the Commission. It was 
designed to assist colleges and universities in securing the 
services of colleague who could act as consultants on vari- 
ous aspects of undergraduate biological education. The 
Bureau enabled an institution to call upon an outsider for 
analysis and advice on course and curriculum improvement, 
staff needs, new instructional materials, laboratory facilities 
and equipment, and review of library resources. Consultants 
were also available under a second program (the CUEBS 
Facilities Consultant Service— see under Facilities) for insti- 
tutions planning to construct new buildings. Consultants with 
appropriate experience could also be called upon to discuss 
administrative needs and problems. 

Institutions which used the CUEBS Consultant Bureau were 
generally quite enthusiastic about its value, Possibly because 
he is not a part of the academic structure of the college or 
university being evaluated, a consultant may be better able 
to evaluate this structure than someone more closely involved. 
Merely because the consultant is a person from outside of the 
college or university seeking his services does not, of course, 
ensure that the opinions he expresses are entirely objective 
in nature. Like all humans, consultants have their own prefer- 
ences and prejudices; no two persons visiting the same 
campus are likely to derive precisely the same set of opinions 
and recommendations. Thus every consultant accepted per- 
sonal responsibility for any views and recommendations ex- 



pressed during his visit or in his written report. The role 
of CUEBS in the Consultant Bureau program was merely one 
of providing contact between the institution seeking a con- 
sultant's services ond one or more biologists who were willing 
to serve as consultants. To aid him during his visit, CUEBS 
made available to the consultant all of the information at 
the Commission's disposal concerning curriculcr trends across 
the country, and importantly, developed a detailed Institu- 
tional information Form which was completed by the host 
institution before the consultation took place. 

Consultants were reimbursed by CUEBS or by the ap- 
plicant institution for travel expenses not to exceed air coach 
service costs. A fee of $75 per day was paid (again, by 
CUEBS or by the applicant institution) for a maximum of 
2 days spent on the campus and for not more than 2 addi- 
tional days for the development of the final report. The 
final report was confidential, copies going to the institution 
and to the Consultant Bureau files. 

Consultants were appointed for a 3-year term and were se- 
lected from nominees submitted by other consultants, CUEBS 
staff, and Commissioners. To economize, regionalization of 
consultants was achieved. 

In 1968, after some 100 consultant visits, the operation of 
the Consultants Bureau was assumed by the Education Di- 
vision of AIBS under a new grant from the National Science 
Foundation. 



PUBLICATIONS 



CUEBS News was initiated in February 1965, was pub- 
lished bi-monthly, and terminated in January 1972. The 
second issue of the News was mailed to some 5,000 per- 
sons, and the last several volumes to over 18,000. The earlier 
issues dealt largely with reports of Commission activities and 
consisted of material developed largely by the staff and/or 
Commissioners. The latter issues continued to carry articles 
and reports of Commission and staff activity, essays by the 
staff and, significantly, articles contributed by college bi- 
ologists across the country. 



Foreseeing the termination of Commission activity and of 
the News, CUEBS convened a Conference on the Publication 
of Biological Education Materials on May 1, 1970. Partici- 
pants included representatives of: The American Biology 
Teacher, Bios, BioScience, Journal of Research in Science 
Teaching, Journal of Biological Education, and The Science 
Teacher, Deliberation on various alternatives, and particu- 
larly in the light of then current journal economics, indi- 
cated the wisdom of seeking outlet in existing journals, es- 
pecially 6/oSc/ence and The American Biology Teacher in 
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lieu of initiating a new journal. The happy outcome was the 
initiation in fall 1972 of the AIBS Educaiion Dhision News 
which gave promise of continuing and expanding the function 
of CUEBS News. 

CUEBS Publication Series 

A total of 35 numbered publications and two working 
papers constituted the published legacy of CUEBS' activity. 
Most of these represented "position papers" in documented 
form; several constituted reports of various major conferences. 
In addition, CUEBS purchased and distributed reprints of 
pertinent articles by staff and/or Commissioners which com* 
plemented and/or supplemented Commission efforts. 

Demand for publications varied, as might be expected. 
As a measure of demand, and in response to specific in- 
quiry by the Commission, during the period of August-Oc- 
tober, 1970, 1,900 individual publication requests were proc- 
essed and involved 3,300 copies of numbered publicotions, 
300 copies of reprints, and 400 copies of working papers. 
During the last 3 years of activity, new publications were 
printed in amounts of 20,000-25,000 copies and several were 
reprinted as supplies became exhausted. In the list of publi- 
cations which follows, those indicated by an asterisk are 
still available through the Education Division of the AIBS. 

1. New directions in biology teaching. Thomas S. Hall. April 1964. 

2. Report an the activities of the Commissian on Undergraduate 
Education in the Biological Sciences. July 1964. 

3. Core studies for undergraduate majors: a report an the CUEBS 
Berkeley and St. Louis Conferences. August 1964. 

4. Some information about CUEBS. 1964. 

5. Undergraduate origins cf nonservice fellows in the biological 
sciences. 196^. 

6. Report of the Western Regional Conference on Courses and Cur* 
riculo in the Biological Sciences. 1965. 

7. The Consultant Bureau (Revised 1967).* 

8. Report of the Midwestern Regional Conference on Courses and 
Curricula in the Biological Sciences. 1965. 

9. Report of the Northeastern Regional Conference on Courses 
and Curricula in the Biological Sciences. 1965. 

10. Report of the Southeastern Regional Conference on Courses 
and Curricula in the Biological Sciences. 1965. 

11. Report of the Conference an the Training of Biology Teachers. 
1965. 



12. Preparing the modern biology teacher: A position paper of 
the Panel on Preparation of Biology Teachers. December 1965. 

13. CUEBS and the preparation of bialogy teachers. August 1965. 

14. Report of the Panel on instructional Materials and Methods. 
October 1966. 

15. Biology in a liberal education. Report on the Stanford Col* 
loquium. February 1967. 

16. Guidelines for planning biological facilities. August 1966. 

17. Report of the Panel on Preprofessional Training for the Agricul- 
tural Sciences. April 1967. 

18. Content of the core curricula in biology. Report of the Panel 
on Undergraduate Major Curricula. June 1967. 

IP. Biology for the non-major. October 1967. 

20 Testing and evaluation in the biological sciences. November 1967.* 

21. Reports of the Action Committees of the Panel on Preprofes- 
sional Training for the Agricultural Sciences. 1967. 

22. Basic library list for the biological sciences. March 1969. 

23. Teaching and research. May 1969.* 

24. Preservice preparation of college biology teachers: a search for a 
better way. November 1970.* 

25. The pre-service preparation of secondary school biology teachers. 
June 1969.* 

26. Biology in the two-year college. April 1969.* 

27. Biological prerequisites for education in the health sciences. 
June 1969. 

28. Investigative laboratory programs in biology. December 1969. 
29 Funds far undergraduate biology departments . . . and how to 

find them. May 1970.* 

30. Role playing and teacher education. March 1971.* 

31. The use of modules in college biology teaching. April 1971.* 

32. Guidelines and suggested titles for library holdings in under- 
graduate biology. June 1971.* 

33. The laboratory: a place to investigate. April 1972.* 

34. The context af biological education: the cose for change. September 
1972.* 

35. Environmental education: Acodemio's response. April 1972.* 

CUEBS Working Papers 

1. A symposium on investigative laboratory programs in bialogy. 
1969.* 

2. A working conference on source material in physics-biology 
agriculture and natural resources. 1970/ 
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